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LISTEN TO JOSEPH C. HARSCH 


in “THE Jeanine oF THE O)\/ews” 


‘OVER THE COLUMBIA BROADCASTING. 
SYSTEM EVERY NIGHT, MONDAY 
THROUGH FRIDAY 


You will find the Allison engine busy today in tropic heat and 
numbing cold. * You will find it strafing the enemy through the 
ground haze of the desert —you will meet it, too, in the sub- 
arctic temperatures of the upper air. x But wherever you find 
it, you find sturdy dependability doing a masterful job, 
carrying the fighting pilots of the United Nations 
successfully on their missions—then winging them 
safely home again. * The Allison is manufactured 
under General Motors standards of engineer- 
ing, metallurgy and fabrication. * Planned 
from the outset to be one of the world’s 
finest aircraft engines, the Allison 
is living up to General Motors’ 
purpose in creating it—and 
in the process proving itself 
master of every climatic 


condition under 
which men fight. 
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P.4o—Kittyhawk 
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Ons geese Atnecicen semy is oil open 
for enlistments! It’s the all-important 
army of trained men — whose specialized 
knowledge and skill are helping to win 
the war today, and will play a vital role 
in the victory world of tomorrow! 

‘You still have time to join these “indus- 
trial rangers.” Even if you're over 38 — 
or over 50! —training will make you a 
better fighter on the production front, 
and will fit you for a better job when 
peace comes. 

You can get your training as thousands 
of business and industrial leaders got 
theirs —by studying a low-cost I.C.S. 
Course in your spare time, at home! 400 
business and technical subjects to choose 
from — one, or a combination of several, 
will fie you for greater success. 

Mail this coupon for complete tnifor- 
mation on I.C.S, textbooks, teaching 
methods and personalized instruction. 


Meil coupon and we will 
send you free sample 
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OUR COVER 
photograph is a 
Kodachrome of 
a demolition en- 
gineer—one of 
the men who 
will blast a path 
for the advance 
into Hitler's 
Exrope. In this 
action shot be is 
using a small 
portable mag. 
neto to set off a charge of TNT. 
Urmed with satchel: of bigh explo. 
dion, sich artis in dateubion wit 
be in the vanguard of invasion, help- 
ing to smash enemy installations, 
block counterattacks by hostile tanks, 
and reduce fortifications by direct as- 
sanlt, Photo by courtesy of Corps 0 
Engineers, U.S. Army. The alumi- 
num ink used in the background of 
the cover design was on hand before 
Pearl Harbor and could not be con- 
verted to war-industry use. 
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A LOT GOING ON IN THIS PICTURE— 
AND A LOT GOING ON IN INDUSTRY 


Tr’s big, dramatic. You can see it. But you 
can’t see the idea that madi 
You can’t photograph ideas. But they 
win wars, They make jobs. They make 
prosperity. They make well-being. 

‘They used to come as a revelation once 
in a while, almost like a miracle to an 
individual. Now, there are teams that 
insure them. 

Groups that keep ideas flowing. People 
who know how to dip into the wealth of 
nature for what they need. 

They are scientists. They work together 
in laboratories. 


AUGUST, 1943 


‘They are working at the Bell Telephone 
Laboratories. Thousands of them. This is 
the biggest industrial laboratory in the 
world. Once its work was all: telephone. 
To help your voice reach any one, any- 
where. Easily, quickly, at low cost. Now 
it’s war. Day and night. Seven days a week. 

Our fighting men see the results of 
American research every day. 


BELL TELEPHONE SYSTEM 


Help the war by making only vital calls to war-busy 
centers. That's more and more essential every day, 
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‘The War Production Board, by its recent Limi- 
tation Order, has prohibited the sale of “Pres- 
tone” anti-freeze for use in passenger cars, sta- 


tion wagons and taxis. The purpose of the order 
is to free for more essential uses the supply of 
ethylene glycol base anti-freeze left over by the 


IF YOU'RE ELIGIBLE—GET YOURS NOW 


‘War supply hazards being what they are, the 
prudent operator will lay in his next winter's 
supply of “Prestone” anti-freeze right now, this 
summer. This is the one way you can be abso- 
lutely sure of having an adequate supply when 


armed forces. 


<= —— 
IF YOU OWN A DELIVERY 


truck or service fleet, the order 
makes you eligible for the all-wi 
ter protection of “Prestone” anti- 
freeze. Put it in and stop worrying 
about winter breakdowns and the 
shortage of replacement parts. 


IF YOU OWN A TRACTOR 


ier for industry or for 
vast farming program, 
you ¢an insure it against winter 
with “Prestone” anti-freeze. The 
same applies to stationary engines 
and all construction equipment. 


‘The words “Eveready” and “Prestone” are registered trade marks 
nal Carbon Company, Inc. 
Unit of Union Carbide and Carbon Corporation 
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the cold weather starts, 


SAME PRODUCT 
AS ALWAYS 


IF YOU OWN A BUS... 


“Prestone” ti-freeze can help 
you keep war workers on a war 
schedule. Special ingredients in 
"Prestone™ anti-freeze provect 
against rust, corrosion—a_ protec: 
tion against parts replacement, 


IF YOU OWN A TRUCK, 


you are eligible for “Prestone” 
anti-freeze co keep essential wheels 

eed to idle your en- 
winter stops to avoid 
freeze-up —"Prestone” anti-freeze 
saves you precious gasoline! 


ANTI 


FREEZE 


ANTI = FREEZE. 
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Hold a new world in your hands! 


* Electronic tubes are figuring in 


every battle of this war. Peace 
will find us in a new World of 
Electronics as secret wartime 
applications are turned to new 
uses revolutionizing all our ways 


of living. 


* The future applications of elec- 


tronics in industry literally are 


limitless, The trained man holding 


an electronic tube actually is hold- 


hands. 


ing a whole new world in hi 
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© The appeal of electronics is to 
men of vision and imagination. If it 
appeals to you, lose no time in join- 
se forward-lookers who are 
You 
can study the new I.C.S. Course in 


ing the 


studying electronics today, 


the Essentials of Electronics in 


your spare time — at low cost. 


* Mark and mail the coupon—it’s 
your reservation for a well-paid, 
responsible place in tomorrow's 
greater industrial world, 
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SPARK PLUGS 


are used in the majority of Jeeps all over 
the world, Like your own car this spectac- 
ular litle package of dynamite gets its 


best performance and greatest dependabil- 
ity with Champions. 


of Champion Spark Plugs. This de- 
active duty on every front—on land, 


pendabili 
water and in the air, is a matter of daily record 
—a source of great pride to us. 

Your cat is primary family asset and one to be 


conserved and preserved as such. Spark plugs 
are a primary source of its efficiency and economy. 
Cared for—inspected and tested regularly—they 
will help you to get maximum mileage from every 
gallon of your gas ration, and to keep your en- 
gine smooth and efficient. Neglected they can 
cause hard starting, rough engine performance, 
and rob you of gas mileage. Be a mileage miser— 
take advantage of the spark plug testing and clean- 
ing service offered by your Champion Dealer. 
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same dependable performance as regular Champions, 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes for easy starting. Onespiece construction, 
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Dear Bill: 
I'm the guy up front 


This is the outfit for an old 
oyole fan} I thought I knew 
motorcycles, but the Army's 
teaching me plenty! 


I'm riding an Indian -- as 
usual. What a machine? Our op- 
erations course is plenty tough 
but Indian's got the guts to 
take it -- and for easy handl- 
ing and safety, give me Indian 
any day! 


Incidentally, Indian's got | 
some swell new improvements. 
It'll be a 


reall; eat machine | 
to ride when this war's over. 


Regards to the gang: 


INDIAN MOTOCYCLE COMPANY, SPRINGFIELD, MASS. 


BUY WAR BONDS NOW 


| heed job. You'll want to know the 


* *& TO BUY AN INDIAN LATER * *& 
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Coming Next Month 


INVASION is paced by the fort-busters, spe- 
cially trained destruction engineers who use 
TNT, flame, and naked valor to blast a path 
through formidable steel-and-concrete defen- 
sive works. Read about these demolition men 
and the tricks they have up their camouflaged 
sleeves for shattering the ramparts of Hitler's 
shaky “Fortress Europe. 


WHERE WILL YOU LIVE AFTER THE 
WAR? In a modern, prefabricated house with 
every comfort and convenience for streamlined 
living, according to Carl T. Sigman and William 
J. Ward, Jr. They give you a preview of the 
home you will receive as a by-product of the 
war when arms plants turn their machines to 
the tasks of peace. 


SMALL CARVING MOTORS lend themselves 
admirably to precision woodworking, with the 
aid of easily built stands. How these stands 
are made and used for such jobs as rabbeting, 
routing, and veining is told in an article th 
will delight any woodworker. Even in the build- 
ing of full-sized furniture, the small motor or 
flexible shaft can perform valuable service. 


“THAT FORK-TAILED DEVIL” is the way 
German pilots bitterly describe our P-38 fighter 
plane. On every front of the war, the Axis has 
learned to respect this queer-looking, fast Lock- 
ory of 
the P-38 and the features of design and con- 
‘struction that have made it a telling factor in 
the war in the 


NATURE'S BLITZKRIEG, the lightning, isn’t 
nearly the formidable thing it used to be. Ex- 
periments with man-made thunderbolts, and 
other research, have revealed hitherto unknown 
facts about its behavior, with the result that 
vital power lines and munitions plants can now 
be protected effectively against sabotage from 
the sky. 


NO RATION COUPONS are required for the 
enjoyment of the great outdoors, but careful 
planning and preparation are necessary if your 
‘camping trip is to be comfortable and pleasant. 
Jack Hazzard gives some practical suggestions 
‘on equipment and technique for anything from 
a short hike to a lengthy sojourn in the wilder- 
ness. 
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_ How to Make YOUR Body 
Bring You =FAME 


a 
Instead of SHAME? | |.|\\S> 


| SOA Will You Let Me 
see Prove | Can Make You 


a New Man? 


the kind of body that people 
irse, you wouldn't know It to look at me now, 
‘a skinny weakling who welghed only 97 Ibs. 
d'to strip for sports or undress for a swim, 

Iwas such a poor specimen of physical development that I 

was constantly self-conscious and embarrassed. And I felt 

only HALF-ALIVE, 

But Jater T discovered the secret that turned, me into 

“The World's Most Perfectly Developed Man.” And 

now T'd like to prove to you that the same system 

can make a NEW MAN of YOU 


What Dynamic Tension Will 
Do For You 


I don't care how old or young you are or how 
ashamed of Your present. physieal condition you 
may be. If you can simply’ raise your arm and 
flex it T can Add SOLID MUS four biceps 
yes, on each Ime! Oni 

15 minutes a day: ms homes 

an the time Task of yo there's no 

Cost if 1 tall 


ly NATURAL method. Only 15 min= 
utes of your spare time daily le 
ht. 


strengthen your ba: 
iethen ‘ow amazing rerul 


whole muscular s 


tivenn edd inches toyour and, it's pactusily fun. "Dyemie 
Ghat give you's vieertke ‘Tension does the work. 
milthe'and py a vieis 


i ava aaaage’ to sae 
ny body from the scrawny, skinn 


jowerful, I can ahoot new strensth 
Into. Your old. backbone, 


chested’ weakling {was at 17 
‘Sands of other fellows are becom 


1 rive yeu Bo 
frapiions to fool “with. When you 
te to" develop. yo 


Your body so full of pep, vigor and 
Fed-blooded vitality that you won't 
“etanding room 


The World's 
Most Perfectly 
Toped 


oftmusclet 
Only 15 Minutes touched snap- 
A Day shot. 
suit teil Mail Coupon 


some. powerful muscles. Are you 
[et ia’ Baby oF sings and ex 
ky? "Are vou short-winded: pepless? 
Bo’ you hold. back "and. let others 
Walk oft with the prettlest girls 
Best jobs, ster? ‘Then write for de~ 
tails bout "“Dynomie Tension” and 
Keara how T can make you's healthy 
Confident, powerful HE-MAN. 


“Dynamic Tension’ is an entire- 


shoulder 


theory “every exercise is practics 
And. man. fo easy! Spend 
minutes = day in your own ‘home. 


Stoney 
TALITY. 


’ FREE BOO 


fm It T talk to you in straight-trom-the- 


For My 
FREE BOOK 


‘you'll be us 
Dynamic Tension? 
bending over. 
‘BUILD MUSCLE and Viz 


“EVERLASTING HEALTH 
‘AND STRENGTH” 


Tyson = 


IN A TAPERED ROLLER BEARING 


4X When a job calls for a bearing of 
extra capacity and life, call on Tyson 
Cageless. Where loads are heavy and 
the going is tough, use Tyson, the" All- 
Rolls” Bearing. 

Ina tapered roller bearing, rolls carry 
the load. Thanks to improved design, 
‘Tyson has more load-carrying rolls. 


‘These extra rolls mean greater capac" 
ity... longer bearing life . 
mum rigidity. 

Tyson “All-Rolls” Bearings are in- 
terchangeable with tapered roller bear- 


maxi- 


ings of lesser capacity and shorter life. 
For every heavy-duty application, 
ask for Tyson. It pays. 


MASSILLON, OHIO 


TYSON BEARING CORPORATION 


HEAVY-DUTY BEARINGS 


Tyson Products also include precision parts for America’s airplane engines 
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_turn their binoculars this way ! 


N a wave-tossed rubber raft, survivors from Every minute, every day and ni 
a lost plane count ahead: How many more _ use binoculars to save lives, unco 
days will food and water last? Count submarines, sight enemy a 
ny days have the ver your boy is, binoculars are keeping 


? Count “helping him and his comrades to destroy 

Then—so far off, it can hardly b A ur enemies, and hasten Victory. 
one of our own—a single plane. TMESE FIGHT TOO! Univeral is one of the few 
: 4 manufacturers making binoculars 
Saved? Not yet!... Only th binoculars could a for the Arr Nay id 
the men in the plane possibly see them. for se Army the United 


Natis 
in ingenious new methods 
of production and assembly 

of lenses, prisms and preci- 
sion optical instruments— 
waving is as futile as their of them significant contributions to Am 
future leadership in this highly special 
REMEMBER YOUR PLEDGE TO BUY WAR BONDS, AND LIVE UP TO IT: 


gan. [/viversar [amera [URPORATION 


_ 
aie NEW YORK + CHICAGO + HOLLYWOOD 


‘Those on the raft, fliers themselv 
Fear that those up there who are 
ulars are too intent on sighting 1 
to spot that tiny raft. 

If so, their frant 


shouts, and only prayers can help 
Lord! Turn their binoculars this way! 


know that. 
ing binoe- 
ir objective 


The 
we're prouder off 


Makers of Precision Photographic and Optical Instruments - Peacetime Manufacturers of Cinémaster, Mercury, Corsair Cameras 
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Calling Dr. Nostradamus! You‘re 
Wanted in Congress 


In THe “Readers Say” for June there is a 
reference to the prophet Nostradamus, and to 
‘a previous reference which was supposed to 
have appeared in your February issue. I am 

secretary to a mem- 
ber of the House of 
Representatives and 
I am very much 
interested in the 
prophecies of Nostra- 
damus. I went care- 


Saver STUFF, TOO! 
fully through the 
February issue, but 


Vel 
was unable to find 


Pe?) 
ip. this article. Can you 
enlighten me as to 
the correct issue?— 


C. 8. G., Washington, 
D.C. 


AGH, | TRIED DOT 200T. 


We printed not an article but a letter which 
we received on the predictions of the famous 
Dr. Nostradamus. This letter, which is one of 
several that we have published on this sut- 
ject, appears on page 18 of the February 
isswe.—Ed. 


Mail Carrier Converts 
Ford to Half-Track 


I Wout like to call your attention to a 
novel vehicle built by a mail carrier in 
northern Illinois. This vehicle has been built 
to travel over winter snows and through 
spring mud. Nicknamed the “Snow Bird,” it 
consists of a Ford sedan on which a wheel 
has been placed in front of, and in back 
‘of, each rear wheel, so that there are three 
rear wheels on either side. Each set of three 
wheels is equipped with a tractor tread, the 
front wheels remaining as they are, so that 
the whole thing looks very similar to an 
Army half-track. Protruding a little ahead 
of the front wheels, and suspended a few 
inches off the ground, are a pair of skis—one 
near the inside rim of each front wheel. The 
“Snow Bird” can attain a speed of 40 miles 
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an hour, can climb snow drifts four and five 
feet deep, and can slosh through knee-deep 
mud. I am bringing it to your attention as I 
believe some of your readers may be inter- 
ested to know of such a device—F. L. S., 
Decatur, Ill. 


Navy Welder Sweats 
Over a Melting Point 


Tanta first-class metalsmith and have been 
in the Navy for seven years, during which 
time T've done a great deal of electric and 
oxyacetylene welding. Now I have a problem 
that I would like to have some metallurgist 
among your readers solve for me. The 
melting point of tin is 450 degrees F., and 
that of lead is 621 degrees F. Yet it is 
possible to combine the two and make an 
alloy with a melting point that is even lower 
than that of tin, This alloy, containing 
31 percent lead and 69 percent tin, has a 
melting point of only 356 degrees F., or 94 
degrees lower than tin’s. Can any of your 
readers explain this curious phenomenon? 
Also T would like to know what is the melting 
point of an alloy made up of lead and tin in 
equal parts? No two authorities seem to 
agree on this question?—A. M., MI/C, U.S.S. 
Dixie, 7th Division, ¢/o Fleet Post Office, San 
Francisco, Calif. 


A mixture of 50 percent tin and 50 percent 
Yead melts at 428 degrees F., according to the 
Smithsonian Physical Tables. As to your 
other question, we suggest you query the 
National Bureaw of Standards who, we under- 
stand, are full of explanations’ for such 
curious phenomena—Ed. 


Swimmers Are Warned 
Not To Bump Their Heads 


As 4 sunovs student of physics, I was 
amazed to hear a neighbor of mine state 
that the Titanic (the famous ship which piled 
up on an iceberg 
some years ago) had 
not sunk to the bot- 
tom of the ocean but 
to only a few feet 
below the surface be- 
cause of its many air 
tight compartments. 
It is my neighbor's 
contention that this 
great ship is still 
floating around at 
this slight depth. I 
would like you to 
publish this 30 that 
physicists and scientists can clarify this prob- 
Jem once and for all.—E. C. H., Pittsford, N. ¥. 


MY, MY!~ 31 YEARS 
ANB NO MARITIME: 

SERVICE HAS FOUND 
TOUT}! 
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THE TOUCH TOMORROW 


OF 


War Is a Skill Our 


Every American soldier fights with courage 
and éelf-sacrifice. But these alone do not win 
wars, War also demands high technical skill 
because it is a struggle not only of men against 
men, but also of machine against machine— 
tanks, planes, battleships. Without training in 
the use of these instruments of war, soldiers 
today are without weapons! 

One weapon in this war—the airplane—calls 
for more personal skill than any other. And 
one of the most critical phases in a pilot's train- 
ing is his step-by-step transition from primary 
trainers to combat planes. These steps cannot 
be abrupt, yet time demands that they be 
Therefore, along with the relative stabi 
safety required in a training plane, 
engineered into its trainers certain definite 


IN THE PLANES OF TODAY 


Sons Must Learn 


acteristics of the combat plane. Thus, they 
ta pilot ready for his second step while 
hing him the first! 

airchild training planes—primary trainers; 
mber crew trainers and gunnery traine 

c being used on United Nations training 
fields throughout the western hemisphere. 


They are Powered by Fairchild Ranger aircraft 
engi y reflect the 20 crowded years 
which Fairchild’ ineers have devoted to 


The 


ating the plane for the purpos 
“touch of tomorrow 

indicates courage to tiy new thi 
need many new things to further pro: 
this war against our resourceful enemi 
child has quite a number on the way—to add 
to those already on its record! 


in Fairchild engineering 
shall 


azxFAIRCHILD ENGINE AND AIRPLANE CORPORATION 


30 ROCKEFELLER PLAZA, 
Fairchild Aireraft Division 


Ranger Aircraft Engines Dix 


Farmingdale, 1.1. Hagerstown, Ma. 
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WANTED... 
POSTWAR PROBLEMS 


A world-famous machine tool builder with 
good management, high-caliber acles 
organization, field engineers and service 
men, skilled labor, modern machines, 
new plants, and adequate capital is 


‘WIDE OPEN FOR POSTWAR 


MANUFACTURING IDEAS 


For 63 years, since 1880, we have 
built exclusively turret lathes and high 
precision small tools used on turret 
lathes. These products have won us a 
world-wide reputation as leaders in the 
machine tool field. 

‘The turret lathe is a key tool for war 
production. To serve our country and its 
allies, we went all out for war, increasing 
manpower, plant space and equipment. 
Our output rose to many times that of 
normal needs. We have far more produc- 
tive potential than we need if we return 
to normal operations after victory. But 
we would prefer to utilize the assets we 
have built up in machines and men— 
and women, 

‘Therefore, a postwar planning com- 
mittee has been set up and given author- 
ity to consider anything and everything 
which can use our manufacturing and 
marketing facilities. We are interested in 
ideas for improved machinery, or mew 
machines for industry, business, homes, 
farms, or transportation. Perhaps we can 
build and market the complete machine 
or you may want us only to build parts 
and units because we may do it better or 
at lower cost. Maybe it isn’t a machine 
—it may be a device or instrument for 
science or entertainment that requires 
precision parts. 

Any idea or proposal brought to us 
will be given the protection and cour- 
teous and confidential consideration 
which you have a right to expect from a 
reputable company. We suggest that you 
first give us as much information as you 
can in a letter. Our reply will tell you if 
it appears to our mutual interest to 
arrange a meeting—if not, we will tell 
you why not and perhaps suggest some 
alternative action. Address Postwar 
Planning Committee— 


THE WARNER & SWASEY Co. 
Cleveland, Ohio 
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| He’s in Hot Water Even 
When There Isn’t Any 


‘THere are so many uses for old X-ray film 
when they have been cleaned that I am 
wondering if any 
readers know of a 
faster way of clean- 
ing than that of soak- 
ing them in hot wa- 
ter. It so happens, in 
fact, that I seldom 
have even hot water, 
and so I am put toa 
lot of trouble clean- 
ing the film. If any- 
one has a solution, I 
wish he would pass 
it along.—J. A. K., 
Nashville, Tenn, 


A_STRONG SOLUTION 
OF WASHING SODA 

| WORKS FINE ON 
‘GLASS_NE s 


| His Old Flashlight Cells Get 
| a New Lease on Life 


I Nore in your February issue a request 
from 8. G. of Philadelphia, Pa., as to what 
use he can make of his 50 burned-out flash- 
light batteries. He might be interested in my 
method of recharging. I simply punch a smail 
hole in the side of the battery and then let 
the cell soak in water for about 10 minutes. 
I then dry it off, put a piece of adhesive tape 
over the hole, and the battery is ready for 
use again.—R. G., Newark, N. J. 


Doesn’t Smoke, Drink, or 
Lie Down in Tar 


Once a month you cost me a night's sleep, 
for every time your magazine appears on 
the newsstands I sit up all night reading the 
issue from cover to cover. But it’s worth it. 
However, those wiseacres in “Readers Say” 
give me a pain in the neck, especially when 
they start explaining why it is that a dog 
always turns around a few times before lying 
down. Ever since I was knee-high to a 
grasshopper I have known that a dog, in 
turning around, is merely surveying his 
proposed napping place to make sure that 
there are no sharp objects to puncture his 
hide or some substance like tar to injure his 
coat. You never see a dog’s coat soiled by 
something he has carelessly laid down in. 
Also, he has too much self-respect to injure 
his insides by drinking alcohol or smoking 
cigarettes.—A. C. W., Savannah, Ga. 
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great manufacturing divi- 
sions of Auto-Lite are produc- 
ing for Am d Forces 
on land, sea and in the air, 

of this production has re- 
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The first successful steel _car- 
tridge case was made by Auto- 
reoran-Brown Divisi 
the Aberdeen (Mary- 
oving Grounds, October, 
IS41. The process, now used by 
47 shell case fabricators, is esti~ 
fed to save 400,000,000 pounds 
of copper a year. 
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CHARLES 
means “of great strength” 


You'll be surprised at the meanings of 

some of your friends’ names. Have fun 

looking them up in “WHAT'S IN A 

NAME?’ — the new cartoon ~illustrated 

book that everybody's talking about. 
‘The Ethyl Corporation would like to 

send you this fascinating booklet free be- 

cause we think it will help you to Temem- 

ber our name and what it means: 
“ETHYL is a trade mark name. Itstands 

for antiknock fluid made only by 

the Ethyl Corporation. Oil com- 

panies put Ethyl fluid into gaso- 

line to prevent knocking.” 
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Cartoon 
HOME MOVIES 


veryone enjoys Oswald's fun-maki 
es Aeon also “onald Bucks 
“ode. andthe. 3 Ml 


‘At Your Dealers © 
HOLLYWOOD FILM ENTERPRISES, INC. 


6060 Sunset Blvd. Dept. 116 Hollywood 28, Calif. 
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Can You Make His 
Pipe Dream Come True? 


As 4 ReAveR of P. S. M., [ have from time 
to time received numerous suggestions from 
your magazine which have proved very help- 
ful in solving various problems. I am now 
confronted with one 
which really has me 
stumped. As you 
know, fuzzy pipe 
cleaners are off the 
market for the dura- 
tion, and so I am 
writing to inquire if 
some of the high- 
brows whose letters 
appear in “Readers 
Say" can suggest 
some solution to this 
particular shortage. I 
tried using the hot-water faucet in the 
kitchen—but was promptly thrown out, pipe 
and all. My pipe is pretty important to me, 
and I dream of the time when the war will 
be over and I will be able once again to keep 
it in good working order.—E. A. R., Rye, N.Y. 


Detecting the Bogus 
Army Officer 


Ix conNzcrion with the article entitled 
“Beware Wartime Swindlers!” that appeared 
in your June issue, it is stated that crooks 
posing as officers of the U.S. Army may be 
exposed by demanding to see their “dog tags” 
(identification medals), Possession of a dog 
tag is not positive proof of an_ officer's 
genuineness, for such a tag is often found, or 
can be stolen. Also a dog tag does not state 
the wearer's rank. And another point: it is 
not common knowledge that an officer's serial 
number includes the prefix “O” whereas an 
enlisted man’s does not. A much more 
positive means of identification is a card 
which all officers carry. This card is a three- 
way folder. It contains the officer's picture, 
his signature, his description, the fingerprints 
of his right hand, his Army serial number, 
his rank, and the date of issue. In examining 
this card, note carefully the notarizing seal, 
which should include within its area of im- 
pression the signature and a portion of the 
picture. This makes it difficult for credentials 
of this kind to be forged—Capt. C. E. C. 
Ordnance Dept., U. S. Army, Detroit, Mich: 
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AUTO MECHANICS! 


FLEET OWNERS=SERVICE STATIONS=REPAIR SHOPS 


Here’s the Greatest CAR REPAIR cn 
Ever Published!...to Help You Every 
Hrd le Be) / 


More Money 


00 BIG PAGES o 


ON'T send a penny for your 
FREE examination copy of 
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Applies on MoToR’s New | 08 copy today! 


TRUCK REPAIR MANUAL! | $2-"9.N°. money! Sailcaeie 2 Eg pabganegay metoR, 


1g Automotiv 


For all mechanics regardless of 
Derlence: for trick c 


MoToR BOOK DEPT., Desk 28,572 Madison Avenue, New York 22, N.Y. 
Rush to me at once: (check box opposite book you want}. 
FACTORY SHOP MANUAL STRUCK REPAIR MANUAL 
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ping Costas Same f-day return privilege 
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OF LIFE 


QWHENCE came the knowledge that 


on his upward climb? Did their knowledge 
come from a race now submerged beneath 
the sea? From what concealed source came 
the wisdom that produced such characters 
jotep IV, Leonardo da Vinci, Isaac 
jewton, and a host of others? 
Today it is known that they discovered 
and used certain Secret Methods for the 
development of their inner power of mind. 
‘They truly learned to master life. This 
secret art of living has and 


handed down throughout the ages and to- 
day is extended to those who dare use its 
profound principles to meet and solve the 


problems of life in these complex times. 
This Sealed Book -- FREE 


Has life brought you that personal satis- 
faction, the sense of achievement and 
happiness that you desire? If not, it is 
your duty to yourself to learn about this 
rational method of applying natural laws 
for the mastery of life, To the thoughtful 

son it is obvious that everyone cannot 


entrusted with an intimate knowledge 
of the mysteries of life, for ne is not 


capable of properly usiny it if you 
are one of those of a true desire 
to forge ahead and wish to make use of 


the subele influences of life the, Rosier: 
cians (not a rel organization) will 
tend you A Sealed Book of explanation 
without obligation. This Sealed tells 
how you, in the privacy of your own home, 
without ‘interference with your personal 
affairs or manner of living, may 
receive these secret teachings. Not 
weird or strange practices, but a 
\ rational application of the basic 
laws of life. Obtain your com- 
plimentary copy by addressing 
your inquiry to Scribe J.D.P. 
The ROSICRUCIANS 
(AMORC) 
San Jose, California 


Some 
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You want to give your best service for Vic- 
e time. Low cost, 


‘Train now in 5] 
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Want a Better War Job? | & 


There’s a Thrill in Bringing a Crook 
to Justice Through Scientific 
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Your bund instrument must last forthe du- 
ration. That's why you need this new and 
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ment.” In n0 other book can you find such 
‘aluable and helpful information. Covers all 
makes and types of wind and percussion in 
Seuments. 40 pages of istration, 4 

trations, o help make your instrument last 
longer. Worth inany times is 10c cost. Get 
outs ar yout Conn dealer's or send 1c today 


.6.CONN, Ld, ee comm moe. ctr, 


Von 


__stare_ 1 
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ERE is 0 speciolized program of aeronautical education—completely 
H up-to-date and geored to the needs of young men who may enter 
the Service within one or two years and who recognize the benefits of 
pre-induction training. It is offered by on institution thot has thousands of 
successful graduates in the Air Forces, ond every branch of the aviation 
industry—on institution that wos selected by the Technical Training Com- 
mand for the training of enlisted men, 

At Aero Tech there 1s every facility for just the type of education that will 
prepare you for quicker advancement in Service as well as your future 


AERO INDUSTRIES TECHNICAL INSTITUTE 
5247 W. San Fernando Rd., Los Angeles 26, Calif. 
Please send me complete information on your program 
‘of educotion for young men of 16 ond 17. | om specially 
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LJAcronoutical Engineering 
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TECHNICAL INSTITUTE 
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Los Angeles, California 
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IT’S REALLY FUN 


LEARNING MUSIC 
WITHOUT A TEACHER 


—this easy way 


VER 700,000, students have 
‘enrolled for this nome study 
method. Many didn't know one 
‘another—yet "they 


Bote from 


iethod makes it easy as AcB-C 
fo learn ‘musie at home, without 

Private lessons... No 
fous study and practice. very 
Step is right’ before Your eyes 
in'brint and pictures. You can't 
fo rong. Sogn you are actually 
Playing popular "pieces on your 
Favorite faatrument 


FREE Print and 
Picture Sam) 
See how easily you may learn to 
Diay your favorite tnatrument In 
Epare’ time at rome at amazing” 
iow com! Mall coupon od 
U, 8. Schoo! of Music, 
ss wick "Blag., New York 
10, ‘New "York. 


a 
W. ONAN & SONS 
1806 Royalston Ave., Minneapolis, Mins 
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‘She’s as Lively as a Youngster— 
Now her Backache is better 

‘Many sufferers relieve nagging backache quickly, once 
they’ discover that the real cause of their trouble may 
be, tired kidneys. 

‘The ‘are Nature's chief way of taking the ex- 
cess acids and ‘waste out of, the ‘They help most 
people pase about 3 pints a day. 

"When disorder of kidney function permits poisonous 
matter to remain in your blood, it may cause nagging 
Backache, rheumatic pains, leg pains, loss of pep and 
energy, getting up nights, swelling, puffiness under the 
eyes, headaches and dizziness. 

‘Don't wait! Ask your druggist for Doan’s Pills, used 
successfully by mulions for over 40 years. They ive bap 
by relief and will help the 16 miles of “eabes fi 
Ext polsonous waste from your blood. ‘Get Doan's Pil, 
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all expenses low. Co-educational. Catalog tre 
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The SUPER SYSTEM 


of Natural 
Sealth at 
ree. booklet "Building "A ‘Better 
Body". 

HARRY GOOD, 3261-5 WATSON RD. ST. LOUIS, MO. 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 


‘ART INSTRUCTION, INC, 8143 Art Instruction Bide, Minneapolis, Mion. 


EXCELLENT PAY—Hoere's a (rade which has al- 
ways demanded good pay. Once you have 


you never lose 


Wand there's always room for 
Gdvancement as you increase your skill. 


POST WAR SECURITY—Welding has grown to be 
the top trades in the country, and with 


Plants swinging over, youll have 
TR’ prostable work a 


only cost. Ask for details today. 
HoBART SCHOOL OF 


ARC WELDING 
Box P-831, TROY, OHIO 


Jit 


HOBART 
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‘rouble 
z the war. 
NON-PROFIT INSTITUTION—Learn welding from 
Ato Zin $ weeks where materials are your 


“One of the World's Largest Beilders of Arc Welders and Equipment " 


POPULAR SCIENCE 


RICH REWA 
AB 


Do you want action rowing war-time industry .. . helping 
jeeps and bombs and tanks? There's a big de- 
mand for men and women plastics technicians to fill important war industry 


positions . .. and if you start your training now—at home—you may qualify 


to turn out fighting planes ans 


for a place in this vital part of the w cam, 


LOOK TO THE FUTURE 
Even more important is the question—what will you do when the war is over? Will 
you be among those fighting for jobs that may no longer exist? Or will you be well om 
Jour way to-4 permancutly profitable carcer, or established iu your own business, with 
Plastics? 

{your personat post-war pl 
already in the Plastics Era. ‘Thi 
dictions seem exaggerated and fa 
themselves and 
clothing, electrical appliances and equipment, n 
products. 


CHOOSE YOUR FIELD...£nter it thru PLASTICS 


You should be able to sce for yourself what plastics will mean in sietually every field— 
the possibilities that will he available to those teained in plastics, Now is the time +o 
prepare for your chosca field, as a plastics 


LEARN AT HOME 

home pay you dividends, You can easily fit into your 

spare time your reer in plastics. You won't need to love one minute 

from your present work ply devote a few hours each week to enjoyable home 
‘men and women are doing who are help 


chinery, tools, and hundreds of other 


Make 


tical rested 
fh will help and if you 
18 with plastics, ie equips you fo During the entire course 
supervised by men well known in che plastics industry, in which they 
nized as authorities for years 


TIME IS PRICELESS—ACT NOW! 
Find out how che Plastics Institute can help YOU. Mail the coupon for your copy of 
the large FREE, illustrated hooklet, the “World of Plastics.” It is crammed with value 
able information about plastics, tells about che new plastic airplanes and other uses for 


o this cevolutionary new material... as well x8 about the oppor: 
s/s" tunities for YOU in plastics. Decide NOW to let plastics point 
the way to YOUR success... send the coupon TODAY. 
AMERICA'S ORIGINAL 
INDUSTRIES TECHNICAL INSTITUTE PLASTICS SCHOOLS 


1220-D Chanin Bldg. _626-D LoSalle-Wacker Bldg. 194 So. Alvarado St. 
‘New York Chieog Los Angel 


lastics Industries Technical Institute 
626-D La Salle-Wacker Bidg., Chica: 
Gentlemen: Please send me the book let “World of Plastics” and information 
on your training program. I understand there is absolutely no obligation. 
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Get In at the Start—and Grow 


Plastics is a new industry which the nation’s war 
needs is forcing to quick maturity. Already Plas~ 
ties are indispensable in practically every branch 
of the Service—Aireraft, Ordnance, Chemical, 
Marine, Signal Corps, ete. Opportunities? Nearly 


everything, from homes to clothing, from gadgets 
to tools, will be affected by Plasties. 


Spare Time Training Now Ready 
The time to get started is now. You can prepare 
at home, in Your spare time, to take your place 
in an infant industry that even now is leaping 
into prominence. A new, practical training plan 
is now ready to help you realize your ambitions 

‘Act now. Don't 
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“LANGUAGE IS A WEAPON” 


= = = In global wor every branch of our combat 
Service stationed ‘in foreign countries or ct home 
Peedhamen for special duty who speak foreign 
SPEAK ANOTHER LANGUAGE 
quickly, easily, correctly 
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Keep car radiators cleaned out for 
greatest motor efficiency. Use 
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Now 
IS THE TIME 


ToPATENTs SELL 
YOUR INVENTION 


ever before, is 
Why? 

in war productle 
uuture by buying 
patent rights now, a0 they will have new and at 


right time 


tractive items to make and sell for elvilian con. 
umption as soon as the war is over. ‘This is what 
ppened during and after the last war, Hence 


e smart thing for yo 
the future too, Pr 


to do is to | 
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plying for ® patent now, so you 
nto eash in on an outright sale, or on 
yalties your invention will’ br 


PATENT GUIDE” SHOWS WHAT TO DO 


Our Free “Patent Guide” contains complete 
information about patent procedure’ and how 
to sell inventions, It tella you how to find out 
whether ‘Your invention is. pr table 
what steps to take in or 

your invention jh 


‘slo gives many {llus- 
rations of successful inventions how 
improvements on already 

be large 


tablishing date 


Bend for your free “Patent Guide” today. Re- 
member—action is important-—delay may | be 
costly. Mail in an envelope or bi 
it can penay Ww. 
CLARENCE A. 0’ 
Reginte 
32-H Adams 


CLARENCE A. O'BRIEN 
£& HARVEY B. JACOBSON 


Registered Pataat Attorney betore the United States Patent Otice 
32-H Adams Building, Washington, D. C. 
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NOW 


Cyclopedia of Electricity: 


‘You can learn to deslen airplanes. A Ryan 
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You profit by a 

fascinating career 

in RADIO 
RADIONICS 
ELECTRONICS 
TELEVISION 


YOU GET HOME TRAINING 
FROM A REAL, ESTABLISHED 
TECHNICAL TRADE SCHOOL 


skilled men run Into the 
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Portunity ‘Book a9 you'can Judge for yourselt 


For 88 years National Schools has train 
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MILITARY SERVICE 
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DUPLICATE THE SUCCESS 
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“ * M d 
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Los Angeles 
California 
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obtain a swell fod. 
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ARE YOU AN 
OLD MAN ‘ 
AT QUITTING TIME? 


Do you think it's all 
right for you to feel so 
fagged out at quitting 
time? Do you know why 
you're so tired? With 
many men it's the snsu: 
pected strain and “drag” 
‘on delicate, hidden cords 
that saps energy ...and in 
many cases these strains 
can be relieved comfort- 
ably with the help of a 
Bauer & Black Suspensory. 


the answer to “OQUITTIN 
PATIGUESs «© why they say they fee! 


DON'T FEEL 
SEND THE COUPON NOW! 


| CGAUrR & BLACK 
Divi of The Kendall Compony 
| 
2800 South Dearborn St., Chicago, 


Maybe I'm missing something, Send 
Ou suspensories . «= quick. 


Name... - ensiaebeime 


“POPULAR SCIENCE” 


‘A Paramount one-reel feature in Magnacolor. 

Produced by Fairbanks & Carlisle—in coop- 
eration with the editors of Popular Science 
Monthly. See It at your favorite 


Mechanically Juclined Men 
HOME APPLIANCE 
REPAIRING 


America’s War Made Industry 
Restriction of manufacturing bas meant. that the men_who 
Enew iltene Appliance Repaitine“aning tof 
cleaners, wasting mackie’ pence Seldiag mictie 
Strate: are reaping sieadee cs 
Scliafne sor uronbelfe 


m to make 
iB successful Ropalr 


Full Time or Spare Time 
Work as many hours as you want. $5.00—$6.00 an hour often 


made. 
New Course Tells All 


‘Our new course on Home Appliance Repairing 
Sieaitsted Shows you to imple. easy ta underiain 


rotu 
iangunge 


how to make al repairs, bulla tools you need and how to Ket 


Price ‘of course ts to law that your 
Fopairs will quickly pay for it, 
Ikrature on'how ¥du too cant 


CHRISTY SUPPLY CO., 
2835 N. Centro! Avi Dept. D-701, 


Chicago 


POWERFUL VISION—LONG | RANGE 


6-POWER TELESCOPE $2.49 


Perfect for spotting ships, planes: watching sporting events, 


Beople, birds, ete. Cheruine binck Hfe-time. plastic evepieces with 
Eeienti m. lens, Objects 00 Yards away appear 
5.100 Yas. di ig to. focus on both’ moving and sta 
Houary “objects, 18 DAYS PREE TRIAL, If not fully satisfe 
return END NO MONEY, Just ‘pay ‘postin 
Sa Portage on delivery: Don't walt—produ 
{ion of telescopes may be curtailed as it has been on binbc\lars, 


9S. Malsted, Dept, B-108, Chicago, 


Vogue Telescope Ce 
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J. H. WINN MFG. CO. Dept 

124 W. 23 St., New York 11, N.Y. 
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in PLASTICS 


Majestic New 
Industry Unfolded 


The 


in Plastics tells of great opportune 
“Now & Future." Defense workers, farmers, execu 
tives, and men with their eyes to the future will want this 
wealth of new money-making inspiration and information 
SEND NO MONEY 

Simply mail name and address and pay postman $2.00 plus 
rail eo.d, and postage charge upon delivery. (25e extra in 
Canada) Return inten days for refund if not fully satisfied. 
Simply write “Send Lougee’s book on tral 

name and address. Mail it today! Y. 
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REED MICROMETERS 
=Seea® Sony 


precision” micrometers 
made over 30 years. Deliveries made to 
Bien working la war plants. Price Medel 
No. 801 shown above $6.25 less 10. 
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manufactured, 


PORTRAITS 

© No previous training or talent neces- 
jnique Stuart System teaches you, 

| 10 simple, ea follow les 


"i sons, to make excellent charcoal and cil 
likenesses.” Detaled. guidance for Jour 
STUBNs, every step. ‘Send for tree Book’ i2ien 


121 Monument Circle, Room 288, Indianapolis, Ina. 
Please send me free book and outline of lessons, 
Nome 
Street 

city 8 
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FREE BOOK 


PROTECT, 
FINANCE and 
SELL YOUR 

INVENTION 4 


‘OUR first thought, nat 
“Mow (Can I Cash In y 
Invention?” We can’ tell you how others did 
who they went to for finanecs—t 
Dartnerships—how they made 


made—how you 
BOOK discloses sources 
of quick ‘revenue If your invention Is patentable 
and saleable with proft possibilities, 


FIRST HAVE US PROTECT YOU 


Commercial or successful inventors first get a U 
Fatent ‘protecting thelr invention. 


fention—it_ Ie 
in gett 

‘up Your Idea as original, 
ferent, and valuable to those you expect to 
your’ inveation 

making. 


HOW WE CAN HELP YOU 
Wo,are Reristered Patent Attorneys having tong 
experience iping inventors, Our service co 
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MORE JOBS for MACHINISTS 


ay for men who know their work 


protecting YOUR in- 
vention. Having a 
strong claim never 
hurts, and these 
guides tell you how 
to go obout it. 


CTOR J. EVANS & CO. 
REGISTERED PATENT ATTORNEYS FOR NEARLY SO YEARS 


The AMERICAN 
MACHINISTS’ LIBRARY 


AND TRADE MARKS 
C.A.SNOW ECO. 


Registered Patent Attorneys Since IN7S 


Inventions Wanted 
Patented or Unpatented 


Chartered Institute of American Inventors 
. Ave. N. W., Washington, D.C. 


PATENTS == 


PERSONAL SERVICE = 


sketch and deseription of your 
Search and feport prompt 
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opr of my fe booklet Or. it 
frat, Write today for FICE copy.” Wa 


LF. Randolph, 340-D Columbia 
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ered Patent Attorney, WORLD'S PRODUCTS co. 
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ELECT 


Beginner or Old Timer—War Worker 
or in Service—To Earn More Money 
NOW and Prepare for a Victory Job— 
YOU NEED THIS GREAT NEW 3-VOL. 
REFERENCE SET! PRACTICAL! iF 
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jorment of security, a good living, pleasures of cual life, the 
freedom ia being your own boss, FIVE A <b INDE- 
PENDENCE~the all-inclusive book by M s, world's 
leading small farm expert—abows you how to select, how 
easily 10 run your farm successfully. 

‘This book tells what kind of farm to rent or buy; how ¢o 
choose it; finance ie; what and how to plant; choice and care 
Of Hivestock, poultry, bees, gem ete 
efc.; ewentials of fruit and 

veacuble growing; ferdlizes; 
inrigation? spraying; cultivs 

tions harvesting: storage; sale 
of products and by-product 
very pone pecked with proved 
vr ‘ways to make the small farm 
sell supportiag even profit: 
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MENTAL 


PROVEN METHOD OF 
SELF ADVANCEMENT 


NOW YOU'LL FIND IT EASY TO 


THINK YOUR WAY 
10 SUCCESS... . 


faculties 
love, 


friendship, 
capable 


earning seve 
pay. You can definitely influ 
get the things vou want in life. You 
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the seeret of Mental Magic by simply thinking your 


to success under the guidance of Self-Advance- 
through service. 


SELF-ADVANCEMENT 


pel helenae TRAINING COURSE 
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odd. postage charge with understanding that ace 10.dayt 13m 
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Hes Own Expercence 
Has Helped Others 


HEAR AGAIN 


When Denison B, Hull, well known 
Chicago Arcitest lost hip own hear~ 
searched for years for a way to 
fe hi ly, 


3b 
lem. Money, time and effort was no 
‘he determined to build the 

best hearing aid poss 
ip you—it’s told in a 
waite Dept. — (> 
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METRO PUBLICATIONS, Dept. 708, 50 W. 17 St, N.Y.C. 
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SAMPLE and 
BOOKLET 


PREPARE FOR A GOOD WARTIME JOB 
«.. WITH A PEACE-TIME FUTURE / 


‘Trained Electrical men are needed now, It's not 


how young you are, or how old you are. The question 
is Have YOU the training to hol: yrartlne job 


ap 
today—and to insure your future after the war? 


fo ELECTRICITY 


IN 12 WEEKS 
ON REAL MOTORS, GENERATORS, ETC. 


Electricity fa the mighty power behind our Victory Pro- 
Fram. Men are needed now and os Electricity (u essens 


ly’ the samme in war time as peace time, Electricity 
jers a big future when the war is over. “Learn by 
Doing” in 12 weeks. You don't need much money— 


T'll finance your training. 


“Learn-By-Doing” 

Coyne training is EASY, PRACTICAL! Here you can 
Gln in 12 werke—not by correspondence, but om feal 
Setwal electrical machinery and apparatus. You 
SGcarm by Doing’ on real motors, generatorm, switch 
brady and il types of practical eecrcal expen 
Got your training first—then ay for ie in easy 
monthly’ payments after your training period 1s 
I You ate shart of money to pay tor living expenses 
Youare in school, we'll Ret ou a part-time Job 0 
You can “earn while you learn”: Alter you graduate, 
we give you LIFETINE EMPLOYMENT SERVICE: 
‘You don't need experience or advanced education, 
‘The Coyne “LEARN-BY-DOING” way makes it casy. 
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iaajied advertising in Popuins Science, 
write for this free folder today. Read the 
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‘Name imprinted, Amazing Yal- 
tyes get quick easy Orders, Also fasteselling 


ith Aver, Dept. 3-35, 
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ards, Like costly oll paintings, Never Dex 
foro offered, Gers orders fast Beautiful $0 
for’ 81 Cards, ‘name imprinted. 10. other 


Auortments, Big profits, Bonus, Samples 
Sn Approvai, Puro’ a.. 5042 Locust, Dept 
3ia'BE. Lous, Mo. 
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(Photographs of Most) Heike, Wene 
AUTHORS SERVICE 
NEW Writers Wanted to re-write eas in 
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‘AUTO SUPPLIES & EQUIPMENT 
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one dace a - 
LEARN Acrobatic Tumbling, Cony 

‘course, Se. Power, #33, W. Vine, 
smatoo #4, Michigan. 


BOOKS, PERIODICALS. 
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FOR Busines of Personal reasons, have 2 
idress down in Disie. Receiving | 

and forwarding, $2. monthly. Adalea Mail= 

ing System, 16 Le-Moyne, Mobile, Alabama. 
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fe Nelson Company, 321 
Dept 
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BEA doctor. Learn chiropractic. 

‘profession. Write for catalog. 
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fiteratare: mee 86 
Grewman Bide. Kansas’ oft. Rend, 


ACRES oma. 
of So mong: we $i a 
Provide, 


Guaranteed. 


erica, 
S'Vine Avenue, Park 


| POWERFUL Telescope Lens Kit—consist 
ee 
separate Winn ox terre 


ase, $1.95 
geblece $2.95. Pheegor Optical Go., PSB, 
Story, Pa” 


POPULAR SCIENCE 


scgnoncores! ne — ital —| 
a ee 
oe ee 


New Yor 
ASTRONOMICAL “Telescopes. 
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the'rate of only 33e.a word. Act | 
promptly to be sure of your 
Advertisement in the next issue, 


Classified Section 


POPULAR SCIENCE MONTHLY 


|| 353 Fourth Ave., New York City = 
Deecaurmnaumeucncrmarss 0h 


NN RN AOR 


WANTED: cigarette cards, Write 
‘Bangor. Pa 


ow 
Charles Bray, East 


2B Lawn, Bem par ae, See 
Pa ‘buij terrier, Mexican gt 


ower ei ioe 
a. Benen 2 me ae 


Stor 
Ste perterns 
Ee See ae 


Please mention Poreian Screxce Moxtmty when 


MAKE Patiers, Wood: Metal, Suppie ge 
Be'raluable to soar employer by making ail 
qpalove, br makine ai 


Serne,. Send $1.00 107 Henry's: Sit 
Tias'w: har ‘Biva. os 


mH Mites, inaiag * pelos “eatatoe 
soc. {Photographe of Mont) Henxe, ‘Wee 


INVENTIONS WANTED 


and “magsesium, ‘permanent maid 
foundries, and large production. machine 
Shop (new 200%, on war work) will consider 

Tnechanteal Inventions of 


Shae eae 
Rae, 


2 Sea 
aaa 


foun Ave 


BERS 


patented’ if to, waite te 
bf" American Inventors, Dept. SC, Wash= 
ington, B.C. 


CASH toe Tarentigna eavgied, mga 
‘ented. Mr. Ball, BO-o441 Pleasant, Chic 
cage. 


INVENTIONS Promoted. 


ated Weile Adan Baber Gompanh, 
St, Louis, Me 

irgnsrons! Have, you good patentable 

PAWrite Mb. Metzler, 21 West aand, 


nf 
INVENTIONS wanted with post-war 


ma 
bilities. We Gan place yours now. BO. 
Box 8701, Los Angeles, Calit 


TEGAT, DIRECTORY 


| MEXICAN Legal Matters reliably bandied. 
| MAS Sino, S40, "Juares, Mexico, 
| MAGIINERY, TOOLS « SUPPLIES 


TEWIS semi-fnichot or foundry. catings 
mt low ‘brienity Ter 
and” iia tok 


INDEX Heady for sale, Very in 

‘Biry-two ‘ifierentéivieions:" Goad ok 
Ste eae wearts nobie, cutters, ete. Very 
‘gute gid diab wot a to ied 
five folder. 21it" ast B 3 Ge rorrineton, 


‘ect tieshanles, Circular Pree, Clale 
= Big BE bisthebotine ‘Station, 


RECLAIM dun and broken drilis with Nu- 
Way Dull Grinder. carguar fice Trace 
tonsLite-Mfg, Go., Spirit Lake, lowe, 


teriting to advertisers, 


43 


DEAFNESS. Why? 
Techanieil has No-draes. ering deat 


[NEW caliper, direct reading 
onse. 
| nese: Johnston, Sia.C, Vancouver, Canada, 


Wonk, cheap! Pree*ilueated ate | 
gular. Factory, sii-# Bast ist, ausas | 
Sits. Mo. 


PROFITABLE Spareiine monermabiog 
pertuphce iacesigate 
psi'Burban: Calif. ae oe SE 


eggs sais maestne, ove et | OPORTO ae 

Fo a ol SE 3 mh a | OUOONTIES a aR a 

gh Gelman for prise, Wie EO. Sin estas ev fort > Decatur Ti 

‘Box 493, Plint, Michigan, "| FREE literature how | to locate, varied | EARN money evenings, ring and du- 
‘eagure and malnerals,” Fisher Labore- | / phicatine comic cartoons for advertisers: 
coos ae oui Se a 


GRIND, Druls Like, Factory Artgchmnent 
"Benen Grinders Cieap. Factory, 
sila Bast 31, Kansas City, Mo, 


Motors 1/3 horsepower 0, 
sot North Pith, Philadelphia.” 
BUILD Your own, lathe castings. | 


Dullding instructions, #230 Particulars, | 
206, Star Machine Shop, ‘Kingfisher, Okla, 
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ARMY TEACHES OUR FIGHTING MEN 


Who's afraid? Everybody is, ac- 
cording to psychiatrists of the 
brand-new school that helps men 
meet the terrors of war. Here is 
what they have discovered to keep 
that empty feeling in the stomach 
fri i 


By JACK O’BRINE 


‘AR is a frightening occupation for 
our soldiers. On every front they 
must be prepared not only to take what the 
enemy has in the way of terror, but to dish 
it out in bigger and stronger doses. It’s a 


fearsome job for young men whose nearest. 


carrying these young men in incre: 
numbers to the War zones. Many already 
have passed months in battle sectors where 
all the furies of modern warfare rage 
Blasting, strafing dive-bombers have howled 
out of a foreign sun to slice the air over 
their foxholes. Unholy screams of wings 
and motors and bombs have torn at their 
eardrums. Shattered rocks and flying stone 
have added to the threat of shrapnel. They 
have known lack of food and water, the 
tenseness of the zero hour, the sight of 
friends and comrades being killed and 
wounded before their eyes. 

‘These former bookkeepers, clerks, farm- 
ers, and factory hands are being exposed 
to all the horrors of war. It makes little 
difference what outfit they're with—in- 
fantry, tanks, tank-busters, air forces, para- 
troops, engineers—they feel the fury of it 
Some have cracked under the terrific strain 
Authentic reports show that nearly one 
third of the first casualties shipped back 
were mental and nervous cases. But the 
fight goes on, with veterans, replacements, 
and fresh troops carrying the battle to the 
enemy. 

Army officers are confident that our men 
have the stuff needed for victory. Some of 
that confidence stems from the belief that 
our soldiers have the finest and most mod- 
ern equipment in the world; some comes 
from the knowledge that they are excel- 
lently trained, know how to use their weap- 
ons; some springs from proof of their great 
physical stamina, and some comes from the 
historical fact that American soldiers have 
yet to lose a war. But a factor not to be 
overlooked is the Army's remarkable new 
program to combat fear and mental in- 
stability. For this is responsible to a large 
degree for our success in turning millions 
of civilians into first-class fighting men. 

From induction centers to training camps 
to battle areas, our soldiers are feeling the 
effects of the program. It’s helping them to 
withstand the pressure of Army life on 
minds, nerves, and emotions. It's assisting 
them to be competent, dependable, coura- 
geous; and it’s untangling minds that have 
become twisted by the stresses of war. This 
is the first time that such an effort has been 
made on a large scale. 

Employed only in rudimentary form late 
in World War I, the process was started 
last year with the creation of a neuro- 
psychiatric branch in the Surgeon General's 
Office in Washington. Then followed the 
opening of a unique school in Lawsen Gen- 
eral Hospital, Atlanta, Ga., in which in 196 
hours of classes young Medical Corps offi- 
cers are being fitted for the special service. 
Selected with great care by Col. Roy D. 
Halloran, chief of the branch, and ranking 
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Medical Corps psychiatrists, they are as- 
signed after graduation to one of the nine 
Army commands in this country. Later, 
when they are sent abroad, they work under 
the direction of the new neuropsychiatric 
centers established in the European and 
South Pacific theaters. 

Personnel and morale officers, chaplains, 
and field officers assist the psychiatrists in 
the program. Never before has there been 
such co-ordination of effort to improve sol- 
diering and make it more palatable. The 
psychiatrists not only watch and help in- 
dividual soldiers, but they seek to create 
conditions wherein the stresses are mini- 
mized. They help devise means of relaxation 
and entertainment. They live with the 
troops, experience their difficulties, and help 
to solve them. Colonel Halloran says of 
them: “They are specially trained medical 
confidants, with a real desire and ability to 
help.” 

But even more than that, these new 
friends of our soldiers stand as a safeguard 
against one of the worst tragedies of battle 
—the thousands of war-induced mental 
cases that usually occur. For from the 
gateway to the Army, where an average of 
seven out of every 100 men up for induc- 
tion are screened out as mentally unstable, 
to the point of embarkation, those who 
show tendencies to crack are sent back to 
their homes. In peaceful surroundings, 


POPULAR SCIENCE 


those rejected men can live 
normal lives and prove an 
asset rather than a liability 
to our war effort. 

It's at the front that the 
supreme test for the Army's 
program comes. That's the scene for the 
all-out fight against fear. By that time the 
soldier has learned many things about the 
science of war and wants to use that 
knowledge to blast the enemy. But his 
eagerness is mixed with dread and fright. 
‘The first time he goes into battle, he’s apt 
to be downright scared. His throat becomes 
dry; his stomach feels like flipping, and his 
heart does a dance macabre under his khaki 
tunic. And that may be true every time he 
gets within striking distance of the enemy 
But he must learn to control his fear. 

Experience has shown that fewer sol- 
diers go to pieces in outfits with good mo- 
rale, in winning outfits, and in well-trained 
outfits. It’s the psychiatrists’ job to main- 
tain confidence. They know that men under 
fire or about to go under fire want facts, 
not psychiatric patter. So their tactic is 
to discuss fear frankly, stressing the fact 
that to be scared is a normal reaction 
shared by veterans and green troops alike— 
not a sign of cowardice. 

Fear, as demoralizing and uncomfortable 
as it may be, actually is the body’s prepara- 
tion for action. The heart beats faster, 


AUGUST, 1953 


Realism is the secret of conditioning men’s nerves 
for the shock ond violence of battle. Here a 
shatters the cir cs treinees advance on a posi 


THE REAL THIN 


Nerves tense, heart thumping, in sol- 
dier moves cautiously oleng o beach head, knowing 
thot ony minute he may have to kill—or be killed 


pumping blood to the arms, legs, and brain 
where oxygen is needed. Quickened breath- 
ing is the part cf the lungs. Blood pressure 
goes up, and adrenalin, nature's "shot in 


the arm,” pours liberally into the blood 
stream. Sugar is released as fuel for the 
human fighting machine. 

That's the normal reaction during the 
frightening moments just before an attack. 
Sometimes the soldier feels stunned and 
paralyzed, and has difficulty getting started 
into battle. But the Army's program of 
training and discipline comes to his aid, 
and it becomes second nature to obey com- 
mands and carry out his own job. That's 
why there is so much importance attached 
to keeping fear under cantrol—conquering it. 

The Army has six ways to fight fear. For 
men facing that greatest period of tense- 
ness—just before the zero hour—the slogan 
is: “Work—do anything—but keep busy.” 
Action relieves stress on minds and nerves. 

Troops under fire should keep in contact 
with comrades, if that is at all possible. 
Just the presence of another rzan not far 
off helps quiet fear. 

Calling the roll is helpful. It reminds the 
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a close-knit or- 


men that they are part 


ganization, not facing the dangers alon 
Great reassurance comes with knowle¢ 
that every man is in his place, despite the 
smoke and din of battle, and resistance to 
fright mounts, 

Another important remedy against fear, 
strange as it seems, is to keep soldiers in- 
formed of the odds confronting them. Offi- 
cers are urged to keep in mind that know!- 
edge is power over fear. Men posted on the 
dangers, the kind of weapons they're up 
against, and the size of the enemy's force 
are far less susceptible to fear. 


Soldiers are taught that to be afraid 
doesn’t mean they must act afraid. Since 
fear is contagious when it is expressed by 


Allied soldiers take command after smashing o Jap 
landing barge. Dead Japs lie at their feet. Vic- 
tors have the grim, calm look of seasoned troops 


Sights like thi mangled 
and broken, jongle the nerves of men who, o 
year before, were clerks, salesmen, farmers 


action, men who become panicky must be 
removed from the sight of other men. It 
is the soldier's responsibility to control 
signs of his own fear if he can, so as to 
spare his comrades. Fighting men have 
learned that the very effort often reduces 
fear and brings calmness. 

Soldiers are acquainted with statistics 
on the percentage of casualties in action. 
‘That is reassuring. For, according to fig- 
ures on even the bitterest fights, compara- 
tively few men are killed, and the chances 
that any one man will be among the fatally 
wounded in any one battle are relatively 
small. 

‘The Army knows that courage and fear 
are not opposites—that they may be pos- 
sessed by a soldier at the same time. But 
the soldier who has courage need not worry 
about his feeling of fright. He'll keep that 
under control. In the words of the National 
Research Council: “None but the brave can 
afford fear.” 

In talks that I have had with some of 
our wounded soldiers brought back from the 
war zones for treatment in the Army's great 
Walter Reed Hospital, in Washington, it 
was interesting to note how few admitted 
having experienced fear. One chap, who has 
been decorated with the Silver Star for dis- 
tinguished service in North Africa, summed 
it up by saying: "Hell, we were too busy to 
get scared.” His citation said that, although 
painfully wounded, he had pushed forward, 
causing enemy gunners to fire upon him and 
reveal their position, bringing about their 
defeat. 


but keep yourself busy, 
Know the odds against you 


Seven if it's “bad news. 


This 22-year-old veteran said, however, 
that he and his comrades experienced a fe 
“uneasy moments” as they were waiting 
orders to start the invasion. He said they 
showed it in funny ways. For instance, one 
soldier cleaned and recleaned his rifle. An- 
other looked at his watch every few seconds, 
and a third couldn’t seem to satisfy himself 
that his gun was loaded, checking it a dozen 
or so times, 

Our young hero and his comrades may 
have been scared stiff, but they had learned 
that secret trademark of a good soldier— 
fear control. The magnificent thing I ran 
onto was the universal eagerness of the 
wounded to get back in the fight. They 
seemed to resent the fact that the boys with 
whom they went overseas were still in the 
thick of things, while they were forced to 
“loaf in a hospital." The Army's program 
has sold them on the idea that Army life, 
despite its hazards, is not so frightening. 

That “salesmanship” is significant. For 
the success of neuropsychiatry is measured 
by the number of soldiers kept in the Army 
—not by the number eliminated. It's axio- 
matic that many of war's greatest exploits 
are achieved by veterans who have returned 
to the fight after their wounds have healed. 
Other valuable contributions have been 
chalked up by men whose first maladjust- 
ments might have wrecked their Army 
careers had they not been corrected. Take 
the case of fellows who develop jitters while 
on training maneuvers. These same soldiers 
have been transformed into first-rate cooks, 
mechanics, and builders who have a vital 
part to play in winning the war. 

‘Those who are being shipped back from 
North Africa and the South Pacific as 
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Stay together. Another 
‘man’s presence is reassuring. 
Try not to show your fear. 
It may prove contagious. 


at ay: 
pew, 


PRY 
Roll call helps. Ut reminds 
a man be is part of a team, 


Figures show your chances 
of getting through are good, 


mental and nervous cases benefit greatly 
from the program, The neuropsychiatrists 
who treat them are experienced in straight- 
ening minds. They know that these casual- 
ties are not insane—that with proper treat- 
ment they will respond in a locale that has 
none of the dangers and fury of the fighting 
fronts. The trouble in most cases is that 
these men came from obscure little grooves 
in civil life, and their minds slipped when 
they came up against the rigors of war. 
Most of them will be able to return to the 
life they left. 

As in the case of men awaiting the zero 
hour, the psychiatrists recommend that the 
neurotics be kept busy. So at Walter Reed 
and the other great Army hospitals you find 
them deeply engrossed in occupational ther- 
apy. Some make belts, ship models, chess- 
men; others knit or embroider. A few 
skilled in the arts are kept occupied with 
paintbrush and clay. With their hands busy, 
their minds have less chance of groping and 
strength of thought and direction seeps 
back. 

Looking ahead to the period immediately 
after the war, the neuropsychiatrists appear 
slated for work equally as important as that 
in which they are now engaged. For they 
alone know the things about the returning 
soldiers that will make it possible to fit them 
back into civilian life. As they now are 
helping soldiers out of unhappy situations 
into niches that make soldiering endurable, 
they will be able to guide the veterans to 
happier ground. Having come from civilian 
life themselves, the psychiatrists will them- 
selves return to it, and there continue to give 
advice and aid to the men whom they helped 
to lick fear and the enemy. 


53 


This upsweep of the hands means "Close bomb-bay doors” 


testing of a plane, for them to hear each other 
hove the roar of the motors, mechanics at the 
Santa Monica plant of Douglas Aircraft have 
devised a hand-sign language expressive enough 
to put the most eloquent Indian to shame, As in 
most systems of hand signaling, pantomime is 
generously employed. Fingers drawn across the 
eyes indicate that the motor's carburetor mixture 
is too lean—that the resulting fumes are irritating 
the mechanic's eyes. If the mixture is too rich, 
the signal is to hold two fingers as if they were 
holding a cigarette—to show that the engine is 
“smoking.” A finger drawn across the throat is 
the sign to “cut” the engine. Pulling the extended 
forefinger of the right hand away from the 
clenched left hand shows that a battery cable is 
to be disconnected. Probably the only one of the 
20 or more signs that the uninitiated 

would recognize is the forming of a circle with 
thumb and forefinger to indicate “O. K.” 


B' SAUSE it is ible, during the ground- 
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Mobile Beachhead Unit 
Distills Salt Water 


UR overseas forces now are equipped with a 

distillation unit that performs the amazing 
feat of transforming salt water into drinking 
water at the rate of 100 gallons an hour. Built 
by the Cleaver-Brooks Company, Milwaukee, Wis. 
the unit weighs four tons, is highly mobile, and 
can be landed from a Its prime mover 
generally is a tractor, ck also can be 
used. Fourteen men and one offi mprise its 
operation crew. When it is used on a beach, the 
crew drives a three-inch pipe to water level, in- 
stead of pumping directly from the sea. This has 
a dual purpose: to eliminate trouble from shifting 
tides, and to tap water from which foreign matter 
has been removed by seepage through sand. The 
water is pumped into a 3,000-gallon canvas 
sedimentation tank before it is pumped into the 
unit, As the “first-effect” boiler begins to fill, an 
oil burner underneath is ignited. The resulting 
steam, generated in about 30 minutes, is carried 
into a “second-effect” evaporator, and then into 
a condenser attached to a cooling unit. From 
here, water at a temperature of about 50 degrees 
F. begins to flow out for consumption 
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WATER PUMP 
FOR FILLING | 


SEDIMENTATION 


FUEL-OIL 
FILTER 


VALVES CONTROL 
WATER FEEDS 


SECOND-EFFECT 
EVAPORATOR UNIT — 

STEAM FROM FIRST UNIT 
CONDENSED TO FRESH WATER 


A four-cylinder cir-cooled motor pumps 
solt water into the sedimentation. tank, 
ond then into the boiler of the distiller 


Lighting the fire tubes thot lie under 
the boiler. Oil is atomized with o blow- 
er to mix with the oir for greater heat 


A RADIO SEWING MACHINE, developed 
experimentally by RCA Laboratories at 
Princeton, N. J., uses radio-frequency cur- 
rent instead of needle and thread to “stitch” 
thermoplastic materials into raincoats and 
caps, Weather balloons, and packages for 
many kinds of foods and oils. 


ELECTRONIC ADJUSTABLE-SPEED DRIVE, 
designed by Westinghouse and called the Mot- 
o-trol, provides close regulation over a 20-to-1 
speed range for industrial drives on machine 
tools, winding reels, conveyors, and fabricat- 
ing and converting machinery. Thyratron 
tubes, which convert alternating current into 


56 


IRON POWDER, almost as soft to the touch 
as talcum, is being molded by Westinghouse 
into small magnets for electrical circuit 
breakers. These, as well as gears, bearings, 
and other parts, are made simply by pouring 
powdered metal into a die and forcing the 
particles into a solid mass by hydraulic 
pressure. This is then fired at a temperature 
far below that of melting iron, but high 
enough to force metal atoms to travel from 
one particle to another, as it were, knitting 
the structure togeth- 
er. The ancient Egypt- 
ians used this method 
in forming articles of 
gold and other metals. 


Wwe 


cs a 


direct current, enable direct-current motors 
to maintain essentially constant speed at any 
setting, regardless of load. Features include 
stepless speed control, automatic regulation 
over wide load fluctuations, full torque at ex- 
tremely low speeds; smooth, stepless accel- 
erationand deceleration,anddynamicbraking. 
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SAVE YOUR PARACHUTE—the canopy makes up inte @ good tent 


ADVICE FOR FLYERS forced down in 
jungle or desert is contained in a new 
guide issued by the U.S. Army Air 
Forces. Assuring readers that their 
chances are good if they don't get 
panicky, the handbook gives practical 
instructions on shelter, health, and 
food problems in both kinds of ter- 
rain, Designed for aviators, it tells 
how to make use of a wrecked plane 
and flying equipment for comfort and 
safety, as in the drawings above. 


Parachute-Pad Kit Aids Stranded Flyers 


A JUNGLE KIT designed for emergency 
landings provides equipment and supplie: 
that will enable a U. S. airman to st: 


y alive 
until rescued. a machete enables him to hack BC A 
his way through jungle undergrowth, while lovin 


Fisu cine * (waren 
fishing tackle helps to feed him. Quinine, pers Pe) 


matches, and iodine are kept in watertight eee 
metal containers, While the iodine may be 
used on cuts, it is primarily for the purpose 
of purifying drinking water. Each piece of 
equipment is fitted into the felt bottom of 


the kit, and the whole is strapped into the | J NS 
small of the back like the regular back pad is i\ 
used with a pursuit pilot's parachute. y= 
¥ 7 “= SFU. S. ARMY, 
Suey niet wAMON D 


As 
) CONTENTS OF BACK PAD BAIL-OUT KIT 


ban-our 
mire 


HOW THE FAMOUS ‘’SAUSAGES,”” 
HANDLED LARGELY BY WAAFS, 
FIT INTO DEFENSE NETWORK 


PERATIONAL details of the famous 

“floating sausages” that helped Eng- 
land to win the epic Battle of Britain have 
now been revealed. Integral part of the 
Fighter Command's close-knit air-raid de- 
fense system, barrage balloons enclose 
critical areas within a fence of steel cables 
to hamstring low-flying enemy planes. They 
fall into two categories. One type stays in 
the air most of the time and is hauled down 
only for repairs or reinflation, or in case of 
bad weather. The other is raised only on an 
“alert,” at the same time that fighter planes, 
searchlights, and antiaircraft batteries 
spring into action. 

Each balloon is filled with 70,000 cubic 
feet of hydrogen, which gives it a buoyancy 
of one ton. It is held captive by a steel 
cable which winds on a winch mounted on 
a truck-trailer. The Waaf who operates 
the winch—and many of the personnel of 
the Balloon Command are members of the 
Women’s Auxiliary Air Force—sits inside 
a cage. This not only protects her against 
snapping cables, but it also grounds the 


shackled. The troi 
the cable is shown in 


lethal charges of static electricity picked up 
while the balloon is aloft. On signal, the 
balloons shoot into the air surprisingly fast, 
and their height and position are frequently 
changed to alter the pattern of defense, 

Nesting place for a balloon is a sunken 
oval having in the center a collapsible 
pyramid through which the cable runs from 
the bag to the winch. The “sausage” is 
hooked to the pyramid; then its two sets 
of guys are made fast. The guys are held 
to the fabric with “ton patches,” meaning 
patches that will stand a strain of one ton. 

No gas is used in the stabilizers that keep 
the balloon from rolling over on its back, or 
in the rudder, which keeps its nose into the 
wind. Instead, air tubes run along the sides 
to collect wind for this purpose. As the 
balloon is hauled down into the region of 
lower wind velocities, the air leaves the tail 
and it collapses. The limp fabric is lashed 
to the body during the bedding-down period, 
and is unfurled when the balloon is raised. 
(Drawings by E. G. Lambert and H. P. 
Burton from the London “Sphere.”) 
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operates 

mi ion line beer posts to 

headquarters to balloon and fighter stations 


aNTER SQUADRON 


shackled to 
mode to cole 


to sandbags, or hool avy con 
blocks and attached to wire in 37-foot circle 


SKIP BOMBING, a new American flying 
tactic, is taking its toll of Axis ships in the 
Mediterranean and the Southwest Pacific, 
where enemy warships and freighters are 
being sunk from mast height. Dropping 
bombs from this level is similar to launch- 
ing torpedoes, They hit the water flat, skip 


SHIP-TOWED GLIDERS have 
been proposed by Col, Edward 
S. Evans, Detroit industrialist, 
for protecting convoys from 
submarines. They would be 
towed by slow-moving freight- 
ers at 1,000 to 2,000 feet, and by 
fast destroyers and corvettes up 
to 3,000 feet. Equipment would 
include 500-pound bombs, ma- 
chine guns, radios, and power- 
ful searchlights. 
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over it like a rock skipped by a boy, find 
their mark at close range, and complete 
their deadly mission in just about the time 
it takes a raiding plane to rise out of 
danger. When a string of bombs is let loose 
in this manner, flyers report, they seem to 
crawl right up the side of an enemy ship. 


ESCORT HELICOPTERS are being 

y our Navy and Britain to 
protect convoys in the 500-mile 
mid-Atlantic gap out of reach of 
land-based planes. These vertical- 
ly rising aircraft take off from 
and land on the decks of freight- 
ers. Ability to hover in midair to 
drop depth charges makes them 
deadly submarine hunters, and 
great maneuverability enables 
them to dodge gunfire. 


Drawings by B. G. Seielstad 
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By GEORGE M. SUTTON 
(Captain, Air Corps, A.U.S.) 


S PAR back as I can 
remember, I have 
been making pictures of 
birds. Wherever I have 
gone in my work as an 
ornithologist — whether 
to the frozen tundra of 
Southampton Island, 
north of Hudson Bay, or 
to the cloud-hung moun- 
tains of Mexico — I have 
taken my water-color 
outfit with me. I have 
seen alive most of the 
1,200-odd species and sub- 
species of birds listed for 
the vast area lying north 
of the Rio Grande, Many 
of these I have been so 
fortunate as to encounter 
on their breeding grounds, 
and to skctch in pencil 
direct from life or paint 
in water color from fresh- 
ly Killed specimens. The 
hundreds of paintings I 
have brought back 
amount by this time to a 
considerable reference 
library. These paintings 
are housed at the Univer- 
sity of Michigan's fire- 
proof, well-constructed 
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Courtery Sporting Gallery ond Book Shop, New York 


WILD TURKEY GOBBLER. This beoutiful painting is an exam- 
ple of the work that hes won Captain Sutton top rank 
‘among bird painters. It is vibrant with a subtle interplay 
‘of colors impossible to show in this two-color reproduction 


CAPT. GEORGE MIKSCH SUTTON is not only a top-notch 


palate and nature writ 


. from Mi 
north of Hudson Bay, pursuing bi 

fled. He has seen clive 

birds found in this vast area 
breeding grounds. His paintings, com 
artist with the knowledge of pra 


‘Museum of Zoology at Ann Arbor. 

I long ago discovered that for 
quick field sketches of birds I had 
to have a pencil that would make 
a rich line, yet not rub off easily, 
and a white paper strong enough 
to stand a good deal of erasing and 
stiff enough not to warp as a result 
of the warmth and dampness of my 
hands. After using several varieties 
of paper, I decided that the best 
was Strathmore Bond, two-ply for 
general purposes such as pencil 
sketches, and three-ply for finished paintings 
and for especially humid regions. To this 
day I get my best results from Strathmore 
three-ply bond if I am doing a water-color 
portrait direct from life, or a detailed illus~ 
tration for reproduction in a book. For a 
brisk water-color intended primarily for 
decoration, however, I use Whatman’s 
“rough board” or a similar paper. 

Before discussing the making of a finished 
painting—one with complete background 
and accessory material—I would like to 
explain the phrase I have just used, 
portrait direct from life.” I have read a 
good many articles, most of them of the 
Sunday-supplement type, telling of bird 
artists who have waited half frozen for 
hours on some mud flat for a chance to draw 
a flock of brant from life, or braved a bliz~ 
zard to get an authentic sketch of a snowy 
owl. This sort of story reads well. But I, 
for one, am very skeptical. I know all too 
well how impossible it is for me to turn out 
any sort of sketch, whether authentic or not, 
with hands that are wet and cold. In fact, I 
have to be pretty comfortable all over to 
turn out anything like good work. 

In this article I propose to be as honest 
as possible, admitting first that I depend 
on a somewhat photographic memory; that 
I check drawings with actual photographs 
whenever possible; that I study and work 
with birds in zoological gardens whenever 
I can; and that most of the time I find it 
quite impossible to make my finished draw- 
ings direct from living birds. Only oc- 
casionally am I fortunate enough to have 
a bird alive and in good condition at the 
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time I need it, Life sketches, yes. Quick 
studies showing how a bird holds its wing 
or how its foot clutches a perch, yes, But a 
finished painting from start to finish with a 
living model in front of me, only rarely. 
‘The fact is that most living birds in good 


health make very difficult models. They 
twitch and squirm, turn their heads, stretch, 
flutter, chirp, and yawn, repeating attitudes 
only occasionally and constantly throwing 
one off the track by doing something en- 
tirely new. 

‘A healthy bird in captivity will, however, 
during the course of an hour or two, repeat 
various body positions that are completely 
characteristic of its species; and herein lies 
the importance of studying a living bird at 
close range, even though it be impossible to 
make more than fragmentary pencil sketch- 
es of its feet, face, wings, and bill. 

Owls make good models because most of 
them are docile during the day. A barred 
owl will sit in one position for hours at a 
time, blinking its big eyes occasionally or 
turning its head to one side when someone 
opens a door. It is possible to make an 
authentic drawing from such q bird, of 
course, the only fault being that the picture 
represents the bird not in action but in a 
sleepy condition. 

Some of my best direct-from-life portraits 
are of ducks caught in winter at live-traps. 
‘These models I usually put into old shirt or 
smock sleeves so their heads will stick out, 
tie them in so they can’t kick and squirm, 
talk to them and stroke them, and set to 
work. A good many birds, when treated 
thus, become quite docile. Others, such as 
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This portrait of a downy young woodcock, direct 
from life, wos part of the field material for the 
Painting of mother and young, ot bottom of the page 


Next step 
the pictur i 
as above. The grouping 
was kept simple to per- 


mit the color patterns 
of the birds to be the 
center of interest. A 
number of sketches from 
life were incorporated 


The cddition of color 
completes the painting. 
Agcin, field sketches 
and other material were 
used os @ guide. This 
two-color reproduction 
fails to give the full 
effect of the picture 


the red-tailed hawk, open their mouths and 
look fierce, but never bite. Some look the 
very embodiment of friendliness and harm- 
lessness. Of these beware! 

As for the final painting, such as would be 
reproduced as a book or magazine illustra- 
tion, I follow two distinctly different meth- 
ods, depending on the effect I want the 
picture to achieve. If the bird itself is dark 
and I want the background to be a simple 
pale blue, suggestive of a sky, or an in- 
definite gray-green, suggestive of the woods 
in spring, I draw the bird and perch in 
with a hard pencil first, erase everything 
but these guide lines, then wash in the back- 
ground color all at once, The paper is now 
rather wet. It is quite important that be- 
fore anything further is done to the painting, 
the paper must dry completely. When it 
is dry, the bird itself may be painted in 
detail. If, on the other hand, the picture is 
to have a dark background, I pencil in the 
details carefully, paint the bird and fore- 
ground accessory material first, then mix a 
quantity of heavy, opaque background color 
and put this on stroke by stroke with no 
attempt at general wash, working up to the 
very edge of the bird, twigs, and leaves 
with great care. 

‘The woodcock picture reproduced here 
was of this latter sort. The finished picture 
was to illustrate primarily the differences 
between the color pattern of the adult and 
of the newly hatched young. It was to 
serve as the frontispiece for Dr. Olin Sewall 
Pettingill’s monograph on this famous 
American game bird. Since it was to be an 
illustration of the birds, I could not stress 
their protective coloration to the point of 
making them invisible. They had to show! 

Before I started the picture, I took from 
my files all the pencil sketches, water-color 
field sketches, and photographs I had of 
the woodcock. I looked up further photo- 
graphs in certain bird magazines. Dr. Pet- 
tingill, who had been making exhaustive 
studies of the bird, sent me his photographs. 
Among all this material were a life portrait 
of the head of an adult bird and two por- 
traits of downy young direct from life. 

Designing the picture was simple, for I 
did not have to show both the male and 
female parents, and grouping the newly 
hatched young around the mother was a 
natural thing to do. For a time I was 
tempted to hide all five of the birds behind 
a certain amount of dead weed stalks, 
leaves, and briars; but I decided it was best 
to keep the whole thing simpler, thus per- 
mitting the color pattern of the birds to be 
the center of interest. 

When the drawing in pencil was finished, 
I began painting. At hand were all my 
sketches of freshly killed birds, all the 
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photographs which would give me a check 
on high lights, several skins of woodcock in. 
adult and downy-young plumage, and a bird 
that I had had mounted with drooping 
wings so as to make it possible for me to 
work out the perspective of the cross- 
barring accurately. This specimen I took 
outdoors several times, so as to observe what 
happened to the colors as they were affected 
by different lights. I was obliged to paint 
slowly, almost laboriously, for the patterns 
of an adult woodcock’s upper parts are ex- 
ceedingly intricate. By the time the birds 
were done they looked rather like cut-outs 
lying on perfectly white paper, for the back- 
ground had not yet been touched. 

‘The background color was a mixture of 
show-card white, Windsor & Newton lamp 
black, Windsor & Newton Payne’s gray, and 
Schmicke tube brown. I name these to show 
that I often mix different sorts of paints ac- 
cording to the effect I wisn to produce. 
When I had a dinner plate covered with 
this thick paint to a depth of about a quarter 
of an inch, I mixed it thoroughly, tipped my 
brushes carefully, and began painting the 
background. After I had established the 
tone in the upper half of the picture, I added 
more brown and some other colors to give 
variety to the tones of the lower half. Until 
the paint was quite dry the picture looked 
pretty blotchy; in fact, it looked spoiled. 
But when it dried, the background tones 
became very smooth and pleasing, and they 
set off admirably the minute detail of the 
birds and the filigree of dead twigs and 
weed stalks. 

Sometimes I cut birds out of paper and 
arrange them on the sheet. This method 
may be especially valuable when one is doing 
a flock of flying ducks, or four or five cedar 
waxwings, all of them at the same distance 
from the eye. But I don’t often do this. 
Instead I draw very lightly, erase, and re- 
draw until I can see that the picture is going 
to carry across my idea. 

These last two words are important. An 
idea is, after all, what the artist is trying 
to set down. He is not trying to re-create a 
bird. He knows he is limited to two dimen- 
sions. He is creating an optical illusion— 
the illusion of what he himself sees and 
feels about a bird; he is interested not so 
much in the bird's local colors and color- 
patterns as he is in the way sunlight, direct 
or filtered, or reflected, affects these for him. 
He knows that certain strokes will best re- 
produce what he sees. By the time he 
knows his own powers thoroughly he will 
best let one stroke do the work of ten, be- 
cause he knows that the illusion of a living, 
moving bird may most perfectly be created 
by brush strokes that have, themselves, a 
certain brisk life and movement, 
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SURER FOOTING for planes land- 
ing on sand or soggy fields is pro- 
vided by new high-walled, channel- 
tread tires, made by Goodyear. 
Projecting sidewalls compress the 
soft landing surface between them, 
thus offering the tread more grip 
and greater “flotation,” or ground 
contact. The tires also permit the 
plane to carry extra-heavy loads. 


MULTIZIPPER COVERALLS, designed by a Canadian 
garment company, allow emergency operations to be 
performed in the field while reducing the danger of 
shock to patients from exposure to the cold. Slide 
fasteners, opening at either end, run from neck to toe 
neck to fingertip, and neck to forehead. Thus the in- 
jured part can be uncovered and treated while the rest 
of the body is kept warm. 


WATERPROOF PACKAGINGis en- 
abling boxes and cartons of war 
supplies to stand in the rain or snow 
for long periods, or even to be 
thrown overboard in beachhead land- 
ings and floated to shore, without 
water damage to their contents. 
Containers that can stand a 24-hour 
immersion in ocean surf (inset, right) 
are being manufactured by the 
Robert Gair Company, of New York. 
The “Aqua-Proof Pack,” of the 
Loose-Wiles Biscuit Co., of New York, 
has been found to keep ration bis- 
cuits dry after a 12-day immersion 
in a tank of water. Intended as a 
substitute for war-needed tin, these 
new types of packaging, besides be- 
ing lighter, have actually proved 
more water-resistant than the metal 
containers they are replacing. 
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Below, Army-ration 
biscuits keep dry in 
"Aqua-Proof Pack" of 
the Loose-Wiles Co. 
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What Are the Facts 
About the RADAR? 


FOR YEARS A CLOSE MILITARY SECRET, 
THE DEVELOPMENT OF THE MAGIC EYE 
THAT SPOTS ENEMY PLANES IS NOW 
REVEALED AS A MAJOR TECHNICAL 
VICTORY FOR THE UNITED NATIONS 


ELESCOPE the phrase “radio detection 

and ranging” into “radar’—and you 
have a word that, until recently, was taboo 
even to mention, It’s the American name for 
one of the few basically new weapons of this 
war, developed independently in this country 
and abroad. Now a joint Army-Navy an- 
nouncement has ended the total blackout 
surrounding our version of the hush-hush 
weapon. 

‘Through fog, storm, or darkness, radar 
spots enemy planes and surface ships, for 
defense and attack. One of the marvels 
made possible by the electron tube, it emits 
radio waves of ultrahigh frequency. Re- 
flected from a hostile craft, these waves 
bounce back to the radar station. Although 
they travel at the speed of light, 186,000 
miles a second, the extremely short time be- 
tween their start and return can be measured 
accurately. This interval reveals the distance 
of approaching air raiders, or the range of a 
naval target. Radar instruments are com- 
pact enough to be installed in airplanes, as 
well as on land and aboard ships. 


The British declare that their similar 
instrument, which they call the “radio 
locator” (P.S.M., Oct. 41, p. 82), helped 
save England during the aerial blitz of 
1940-1941. It warned of distant air raiders 
in time for defending planes and antiaircraft 
guns to give them a hot reception. Losses of 
German planes became so heavy that whole 
sale bombing had to be called off. 

At sea, radar may prove the weapon 
needed to end the U-boat menace. A sub- 
marine cannot travel sybmerged for long, 
but must surface to recharge its batteries. 
Preferably it does so at night, when dark- 
ness protects it from observation. But the 
magic “eye” of the radar easily spots it. 
Equipped with this apparatus, a convoy 
escort ship can pump shells into a sub before 
it has a chance to dive. This offsets the in- 
creased strength of modern submarine hulls, 
which are said to withstand the underwater 
explosion of a depth charge at a fraction 
of the distance that formerly disabled or 
destroyed them. 

‘A superdreadnought equipped with radar, 
as ours are, can locate an unseen enemy 
battleship and drop a broadside upon it. 
Radar operates to a distance as great as the 
range of the biggest guns. The deadly ac- 
curacy with which they are aimed with the 
aid of data provided by radar might supple- 
ment, if not actually replace, the use of 
spotting planes. 

Hostile fleets provided with radar will not 
meet by accident—as actually happened in 
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ible. Therefore, the 
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A dramatic victory for radar was the sinking of 
@ Japanese vessel by on American warship which 
detected its prosence in the dead of night at 
20,000 to 30,000 yards. One salvo destroyed it 


the historic Battle of Jutland. Knowing the 
enemy's presence, they may choose whether 
to seek or avoid action. 

After the war, radar promises new won- 
ders. Ships plying dangerous passages will 
steer clear of rocks and reefs by radio 
echoes, and collisions in fog will be a thing 
of the past. Airliners, followed from ground 
yy radar, will be warned by radio 
when they are off course. But, right now, 
the scientific marvel has more pressing tasks 

Who invented radar first? Both thi 
country and Britain have a good case, with 
Germany—reported to have an inferior type 
The British appear to have 
started first, while Americans seem to have 
obtained practical results sooner. 

A Scotch weather man, Robert A, Watson- 
Watt, obtained a British patent as long ago 
as 1919 upon a device “useful for meteoro- 
logical purposes such as the location of 
atmospheric electrical discharges.” By doing 
this, he hoped to improve radio transmission, 
More than a dozen patents subsequently 
issued to him dealt with direction finding 
for ships and planes. The final result wa: 
the British radio locator. In 1935, Watson 
Watt demonstrated the ability of his first 
experimental model to trace the course of a 
@ maneuvering overhead and out of 
sight, near Daventry, England. 

How American radar wa 
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How radio locotors, British ver- 
sion of radar, detect enemy air 
and surface craft. At the right 
Waofs plot air raiders’ location 


revealed for the first time in 
the Army-Navy official re- 
port, and in a subsequent 
Navy announcement. In 
1922, American scientists 
discovered that an object 
moving in the path of radio 
signals interfered with re- 
ception. Setting up a receiv- 
er on a river bank, they 
studied disturban caused 
by passing boats. On land, 
they observed similar effects on radio signals 
when a receiver in a truck was driven past 
large buildings. Couldn't the same principle 
be applied for the military purposes of de- 
tecting a ship entering a harbor, or passing 
between two other vessels at sea? Tests 
gave an affirmative answer. But the necessity 
of having the transmitter and the receiver 
on opposite sides of the “target” limited the 
usefulness of the device. 

Then, in 1926, came the further discovery 
that the surface of an object would reflect 
radio waves of high frequency Since the 
‘waves returned to their source, the trans- 
miter and receiver could be installed at the 
same place—and our first radar was born. 
Research men worked upon it until, in 1930, 
they were able to pick up radio “echoes” 
from planes passing overhead. The theory 
of reflection from moving objects was con- 
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firmed by experiments conducted in co- 
operation with the dirigible Akron. 

In January 1931, the U. S. Naval Re- 
search Laboratory was assigned the follow- 
ing task: 

“INVESTIGATE USE OF RADIO TO 
DETECT THE PRESENCE OF ENEMY 
VESSELS AND AIRCRAFT. SPECIAL 
EMPHASIS IS PLACED ON THE CON- 
FIDENTIAL NATURE OF THIS PROB- 
LEM.” 

By this time airplanes in motion nearly 
50 miles from the transmitter had been de- 
tected under certain conditions. It remained 
to measure the distance from the radar to 
the plane, a feat accomplished by 1934. 

Late in 1938, the first practical shipboard 
radar was installed upon the U. S. battleship 
New York and given three months of in- 
tensive trials at sea. Vice Admiral Alfred 
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wholehearted co-operation to military authorities in the 
development of radar with their advanced technical skill 


Johnson, commanding the Battleship Divi- 
sion, stated, “The equipment is one of the 
most important radio developments since 
the advent of radio itself.” No less en- 
thusiastic are the comments of Army men. 
Brig. Gen. Dale D. Hinman, for one, cannot 
believe that luck did not play a part when 
artillery aided by radar data brought down 
practice targets with as few as 14 rounds 
of ammunition. 

Pioneers of radar development now are 
revealed to have included Maj. Gen. Roger 
B. Colton, U.S. Army; Commander A, H. 
Taylor, U. 8. Navy; and Dr. John H. Del- 
linger, of the National Bureau of Standards. 
Honors must be shared by the country’s 
leading electric and radio manufacturers, 
who co-operated wholeheartedly in perfect- 
ing radar and getting it into mass production. 

Following the interest aroused by the 
Army and Navy reports, makers of U.S. 
radar have made public additional details 
with Government approval. At the post of 
the observer, according to the Western 
Electric Company, a cathode tube acts as 
an interpreter and makes reflected signals 
visible to the human eye. These signals give 
all the information necessary for plotting 
the distance, the elevation, and the azimuth, 
or horizontal direction, of a plane. 

‘Westinghouse engineers in 1937 perfected 
a “key tube,” said to be the final step in 
making early radar practical. This is under- 
stood to be the klystron tube, with which 
they demonstrated the power of ultrashort 
waves to light electric lamps at a distance. 
It was developed originally at Leland Stan- 
ford University by the brothers Russell H. 
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An oscilloscope such as this 
might provide the viewing 
screen for a radar installa- 
tion. A cathode tube throws 
le images on the scres 


and Sigurd F. Varian and others, Westing- 
house men simplified it, reduced its bulk, 
and succeeded in projecting waves like a 
searchlight beam. 

In their own field experiments, Westing- 
house engineers discovered that highway 
traffic disturbed radio transmission between 
the company’s works and its research labora- 
tories a mile away. Each time a car passed 
along a highway between the two radio 
buildings, the signals rebounded, 

The United States has trained many 
thousands of men in the operation of rada1 
and will train many more thousands, ac- 
cording to the General Electric Company. 
Early studies of the Heaviside layer, or 
“radio roof,” contributed to radar develop- 
ment, points out RCA. 

An “echo altimeter” demonstrated by the 
Bell Telephone Laboratories some years ago 
enables airplanes to avoid mountain-peak 
crashes by measuring their height above the 
ground, through the reflection of radio 
waves. Another predecessor of modern 
radar, it simply applies the principle upside 
down. Now it is the ground station that 
finds the height of the plane. 

In time of peace, even the friendliest of 
nations keep such military secrets to them- 
selves. But when war came, a British mis- 
sion including Watson-Watt arrived in this 
country and placed at our disposal the 
plans of the British radio locator. Returning 
the favor, we let them know what we had 
been doing with radar. Notes were com- 
pared. Quite possibly—though this is pure 
conjecture—there evolved an Anglo-Ameri- 
can radar better (Continued on page 214) 
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EGETABLES raised in mammoth hothouses are 

helping feed our soldiers and civilians. In Ohio, 
some of the glass-enclosed truck gardens cover hun- 
dreds of acres. With the proper technique, a single 
acre under glass will produce up to 12 times as much 
as it would yield in the open. Food culture in hothouses 
is expensive. Construction of the plant costs over 
$25,000 an acre; maintaining an even, high temperature 
takes from 400 to 600 tons of coal annually for each 
acre, During one month each year the earth is sterilized 
with live steam from underground pipes. 


Lettuce and tomatoes are crops stressed by hothouse gardeners. 
Grown under glass, lettuce is cut in seven to 14 weeks. Tomatoes 
grow tall as lowa corn. Below, lettuce is being packed in baskets 
for delivery. Above right, gardener among 10-foot tomate plants 
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VISION-RANGE FORMULA. When Allied 
flyers, after bombing Germany at night, 
have reported, ‘Fires could be seen 150 miles 
have you wondered how it is possible 
to see at such a distance? Pan American 
Airways now answers that question with a 
formula worked out by its clipper captains 
and based on the curvature of the earth. 
Simply multiply the square root of the alti- 
tude by 1.225. For example, if flying at 
10,000 feet, take the square root of that 
altitude, 100, and multiply it by 1.225, which 
gives you your yision range—122.5 miles. 
From 1,000 feet you can see 39 miles; 2,000, 
55; 3,000, 62; 4,000, 77; 5,000, 82; 15,000, 
150; 20,000, 178. A pilot flying at 25,000 
feet can see into Germany while crossing 
the Channel. 


A WINDMILL WASHER, which he 
constructed out of odd pieces and 
mounted on an oil drum, has 
spared Pvt. Earl Krech, of South 
St. Paul, Minn.—now stationed in 
the Aleutian Islands—many a 
weary stint in the job of keeping 
his clothes clean, By means of a 
sprocket and chain, the windmill 
delivers power to wooden paddles 
which beat and swish his clothes 
around in a bucket of soapy water. 
All he has to do is hold the bucket 
while the paddies do their work. 
Private Krech, who built the ma- 
chine soon after discovering that 
there was always “power” to be 
had in the windy Aleutians, found 
himself surprisingly popular 
among the men—until electricity 
was finally introduced into the en- 
campment. 
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SUNK, but still visi- 
ble, is this sailing boat 
recently sighted by a 
Navy blimp on anti- 
submarine patrol off 
Cuba. Circling the 
area, the blimp dis- 
covered two men cling- 
ing to the tower of a 
beacon light. The 
blimp dropped food 
and water, and then 
summoned a Navy pa- 
trol boat to their res- 
cue, This unusual 
photograph gives a 
good idea of how a 
sub, cruising near the 
surface in these wa- 
ters, might appear to 
an observer in a pa- 
trol plane. 
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Worlds Greatest Alrpur 
TO SERVE SKYWAYS OF TOMORRO\ 


New York City's new municipal airfield, 
now under construction, will be the port 
of nearly 1,000 flights a day, handling 
both passengers and freight for Europe, 
South America, and the West Coast. 
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GIANT skyways depot containing the 
whole pattern of future air transpor- 
tation is taking shape on our eastern sea- 
board. It's destined to be the world’s big- 
gest and most modern airport—a formid- 
able adjunct to America’s bid for postwar 
aviation supremacy. Yet so quietly is it 
progressing that few know of its where- 
abouts, let alone its size or significance. 
This is the second aerial wonder project 
of New York's Mayor F. H. La Guardia and 
his city planners. Just 10 miles to the north, 
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across the Borough of Queens, the first 
great municipal field bearing his name 
handles more traffic than any other city air- 
port in the land. It was regarded as mam- 
moth when opened three years ago; but the 
new airport, with its 2,576 acres, has five 
times the area, and its design for traffic 
may turn up the clock a decade. 

Some of the Mayor's predictions: 

“Scheduled flights that begin or end at the 
new terminal will reach the staggering total 
of 950 daily. They will include landings and 


15 


mile high hos been 
token from Jamaica Bay to 
lay the field's foundation 
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take-offs by super cargo and passenger 
planes weighing up to 150 tons. 

“Every hour on the hour a big airliner will 
hop off for a trip across the Atlantic. 

“Week-end jaunts to London and Paris 
will be as easy, if not as common, as visits 
from New York to Atlantic City are now. 

“Children in New York will get fresh tree- 
ripened bananas and other tropical fruits, 
so vital to health, at one third the present 
price each day by air from the West Indies 
or Central America.” 

When the new airport, with its 13 miles 
of concrete runways for land planes and 
three huge landing areas in Jamaica Bay 
for seaplanes, begins operation, it will re- 
lieve La Guardia Field of international and 
transcontinental traffic. But the Mayor pre- 
dicts both will be kept busy. La Guardia 
Field will get flight schedules for all short 
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hauls on the East Coast, and those west to 
Chicago and north to Montreal. 

Atop 10 feet of hard-packed sand that 
covers the field, workers will pour enough 
concrete for runways to build a highway 
20 feet wide from New York to Washington. 
Never have there been such giant strips. 
‘The runways, each 200 feet wide, will be 
laid in pairs in four wind directions. Planes 
will be able to land and take off simultane- 
ously on each pair of runways. ‘The three 
largest runways will be two miles long, the 
longest in the world. Concrete will be 1: 
inches thick on all runways and on the five 
miles of taxiways, 100 feet wide, connect- 
ing the runways. The seaplane landing 
areas will be two miles long and 1,000 to 
1,500 feet wide. 

Everything is being done to make this 
airport the greatest. The designer, Jay 
Downer, his engineering and architectural 
associates, and John McKenzie, New York's 
Commissioner of Marine and Aviation, have 
tapped the nation’s pool of aviation knowl- 
edge. Every plan and blueprint looks to the 
demands of the future. 

Structures necessary to handle the con- 
templated traffic at the airport stagger the 
imagination. There must be, in addition to 
the giant control tower and ticket offices 
of aviation companies, buildings for United 
States customs and immigration authori- 
ties, communications, storage warehouses, 
hangars, restaurants and cafeterias, and 
concessions. Ten thousand people are ex- 
pected to commute there daily from the 
city and suburbs. 

Passenger and freight schedules will be 
arranged to eliminate conflict. The bulk of 
the passenger traffic probably will be routed 
mornings, afternoons, and early evenings, 
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with freight haulage moving late at night. 
Other innovations: Portable control to 
ers are planned as auxiliaries to the main 
control tower to overcome limited vision 
caused by the huge size of the field; “nose 
hangars” may be built instead of conven- 
tional hangars to protect planes, thus sav- 
ing millions of dollars in material; fog- 
busting radio mechanisms may make it 
possible for planes to land and take off in 
bad weather; a system is planned in which 
passengers may be saved all walking to and 
from planes by a new-type “chariot” with 
built-in gangway; landing space is provided 
in parking areas for helicopters to shuttle 
in with passengers from the very heart of 
Manhattan, from La Guardia Field, and from 
other points.—JACK O'BRI 
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Working 24 hours 
@ day, giant 
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A FIGHTER WITH FOUR ARMS, 
and one that pulls no punches, is the 
new British Whirlwind fighter-bomb- 
er, which is proving such a terror to 
the enemy with its day and night at- 
tacks. In the nose of this ship are 
mounted four Hispano-Suiza cannons, 
Squadrons of these planes have proved 
their power by destroying, within a 
period of six months, 37 war-goods 
trains, successfully attacking power 
stations and viaducts, and destroy- 
ing shipping in enemy waters, 


BLOCK-BUSTER BOMBS 
are more often heard 
about than seen by ci- 
vilians. Some idea of the 
size of our deliveries to 
our enemies is gained 
here. Above, a British 
8,000-pound bomb is 
gauged by a 500-pound 
one. Left, an American 
2,000-pounder is loaded 
at Seneca Ordnance de- 
pot, New York, with a 
mechanical lift, 


British aormorer is shown 
‘at work on the four His. 
pono-Suizo20-mm.cannons 
that ore mounted in the 
nore of the new British 
Whirlwind fighter-bomber 


Loading up the guns on o 
Whirlwind. A close-up 
of the mounting of the 
cannons which make this 
fighter so effective a 
weapon against enemy 
industry ond life lines 
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The trainer, showing the wholly enclosed 
cabin at the top in which the student sits 


AERIAL-PHOTOGRAPHY TRAINING that 
can be carried on regardless of weather con- 
ditions has been made possible by a labora- 
tory trainer invented by W. Sidney Park, 
president of Park Aerial Surveys, Inc., 
Louisville, Ky. A wholly enclosed cabin, in 
which the trainee sits, is equipped with an 
aerial camera, a view finder, and a film 
transparency that can be operated to give 
the illusion of ground passing under a plane. 
Sitting at a cabinet on which the cabin is 
mounted is the instructor who, by means of 
hand controls, rocks the cabin from side to 
side and rotates the vertical shaft on which 
the film transparency rests. This causes 


A cadet gets final instructions bef 
being enclosed for 1S minutes of “bi if 
flying." At right, trainees are show 
going through o ‘drill. Their computo~ 
fions are carefully checked by experts 
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A recorder shows the student's camera adjustments while an 
instructor produces 


‘and "crab" with hand controls 


what are known as “tilt” and “crab,” and 
requires the student to make adjustments 
of his camera on its vertical as well as its 
longitudinal and latitudinal axes. Record- 
ings are made of the difficulties the instruc- 
tor has imposed, the student's adjustments 
of the camera, and his timing of “shots” to 
provide a continuous record of ground area 
by fitting separate pictures together. Cost- 
ing but a few cents an hour, as compared 
with the $50-an-hour expense of actual 
flight training, this laboratory training en- 
ables the instructor to point out errors the 
moment the student makes them instead of 
having to wait until the photos are printed, 


All-in-One Splint 
Helps First-Aiders 


OLLOWING the old adage that one 
F picture is worth a thousand words, 
Major Walter J. Crawford, U. S. Medical 
Corps, has devised, as an addition to 
standard aeronautical medical kits, @ 
piece of common cardboard on which ex- 
plicit diagrams show how it can be made 
into a splint for various parts of the 
body, Each board is accompanied by 
three triangular pieces of cloth, on each 
of which are printed diagrams to illustrate 
their use as bandages and tourniquets. 
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When used os an emergency stretcher, the 
cordboard splints ond cloths make o p 

ficulorly handy co! specially when it 
is necessary to moneuver o wounded man 
through the norrow possages of bomber 


At left, the cordboord splint coreful- 
ly morked ond diagramed so thot even 
the most unprocticed hands con cut and 
fold it, ond then apply It os shown at 
the bottom. Each bocrd, which is 16 by 
32 inches, is accompanied by three tri- 
‘engulor_ cloths, known os “eravats,” on 
Goch of which are printed 30 drawings 
showing how they may be used as bo “i 
Sger or tourniquets, to be self-applied 
cr uted on nother person. On the back 
of eoch cardboard are detail 
Fions on how to corry o woun 
te give artificiol respiration, 
treatment for burns, shock, ond fractures 


By STEWART ROUSE 


" LYING a single-seater fighter plane through 
air battles at 350 miles an hour or better is 
me of the most exacting jobs a man can have. 
{His plane is essentially a winged gun mount. 
[The weapons with which it does its work are 
}ximed by pointing the ship itself at its target, 
jJio that the flyer is pilot and gunner in one; 
tis life depends on the skill with which he can 
sring his fire power to bear on the enemy and 
seep clear of the answering hail of steel 
Single combat is out; the basic unit of fighter 
jtactics is the two-plane element, or “pair,” 
-ronsisting of leader and wing man. Even if 
‘the formation is broken up, the pairs stick to- 
‘ether. The luckless flyer who loses his mate 
ill have a Jap or a Nazi on his tail in no 
jime. hese six pages show how various for- 
||nations are maneuvered to meet different sit- 
||!ations in both defensive and offensive action. 
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turn to meet attack from the rear, 


A flight of six P-40's engages four 
Zeros os it completes a 180-deg! 
Wing plones are wheeling into line: 


+8 BY FOUR ZEROS APPROACHING FROM REAR 
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ELEMENTS IN LINE ABREAST, WING MEN IN 
TRAIL, FORMATION TURNS TO MEET ATTACK | 
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Yoo the enemy and meets him head. 
fi oe with machine guns blazing ATTACKING 
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RADIUS 


INSIDE WING MAN 


IDE WING MAN TURNS ON 
SHORTEST RADIUS POSSIBLE 


WHY THREE-PLANE ELEMENT WAS 

REPLACED BY TWO-PLANE “PAIR 

Quick turns mean life or death in oi 

combat. Two planes maneuver mor Gitoeer 
eosily ond safely together thon three 
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HOW A PAIR TURNS TO MEET AN ATTACK FROM THE REAR 


yemy is sighted, the two-plone element makes a 180- 
‘opening up formation. The Zero, outgunned, makes o 
ive on the leader's tail, but the wing man gots him 
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Mianeuver 


A LINE-ABREAST FORMATION MAKES A 90~ 
DEGREE TURN TO MEET ATTACK FROM SIDE 


m No. 4 plone spots the enemy 
‘and commands right turn. After 
the maneuver is comple’ 
Nos. 2 and 4 have changed 
places, while the flight leader 
End No, 3 stay os they were 


LINE-ABREAST FORMATION 
1S ATTACKED FROM REAR 


One of the wing men of the 
four-plane formation sees 
flight of Zeros diving from 
the rear ond shouts “Let 
turn about!” into his rodi 
Each plane makes o sharp 
180-degree turn to meet the 

my head-on. Any 

hts the enemy can 

give the ne: 
mand. This formation 
pecially good for low-alti 
jude sweeps over enemy 
territory where ottock 
likely to come from rear. 
Each man looks for trouble 
‘over his companions’ toils 
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ELEMENTS IN LINE ABREAST, WING MEN IN TRAIL: 
FORMATION MAKES RIGHT 90-DEGREE TURN TO 
MEET ATTACK OF AN ENEMY FLIGHT FROM THE SIDE 


Here @ sit-plane formation spots four Me-109F's mak- 
Ing @ dive attack at about two o'clock. The maneuver 
it8 o oiving: the American fighters head-on of the 
Shemy, who will have to dodge their heavy fire power 


FRONT-QUARTER ATTACK 


A P-40 fighter dives from above the right 
front quarter of a formation of Junkers 
Ju-88 bombers, goes deep below the enemy, 
then climbs to put a burst into the left 
reor plone. Recovers for the next attock 


FRONTAL ATTACK FROM ABOVE 


Four fighters drop out of the sun onto a 
three-plane element, pass just in front of 
the bombers. They recover down, out, and 
up for another pass from the rear quarter 


ATTACK FROM SIDE IS BETTER THAN FROM REAR 


Here o pair of P-40's, attacking three Heinkel 
iE a . He-I1IK’s from the side, ore exposed only to the 


pxarion 30 aut 2 fire froma top and bottom gun of the nearest 
RE AT eroaTER, MAKING SS ae eater 
TER MUST MAKE ATTACK have easier shooting, but are themselves 


ISArER aNeLE => fire from the enemy's concentrated fire power 
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Ball Against the Enemy : 


FRONTAL ATTACK FROM BELOW 


Diving below the front of an element 
of Dornier Do-17's, two fighters climb 
to give the leader and right wing ship 
@ lusty burst. Then they dive down, 
cut, ond up to make another pass 


ay. ATTACK FROM BELOW 
40 dives to gather terrific speed, 
ad ‘hen files, Up ‘eknest: vertical hi 
let Ay @ burst of fire under one of 


sombers. He must fall out to one 
side to avaid being caught in the mur- 
derous fire in the formation’s trail 


REAR-QUARTER ATTACK 


From the left rear quorter of on 
‘ement of Do- 


BOMBING RUN TO AVOID AA FIRE 


When acting offensively os fighter-bombers, 
single-seaters first seemingly fly past the 
forget, then turn and tke serpentine courses 

to dodge fick. When over the target, they Fa 
drop bombs. In this drawing, \ 
grectly reduced for diagrammatic purpo! 
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PRECISION SIGHTING of Garand rifies is 
now done with mirrors and without firing a 
shot, by duplicating the sight setting of a 
master rifle. In an optical gauge designed 
by General Electric, 
a mirror inserted in 
the rifle barrel “fires” 
a cross of light at a 
mirror target, and the 
reflected to a 
mirror, is thrown 


onto a ground-gla: 1 
screen that bears a 
master cross, Super- 


imposing this image 
on the master cross 
correctly positions the 
rifle; and the sights, 
magnified on overhead 
projectors, are ad- 


PLASTIC OPTICAL LENSES of the contact 
type, made by Du Pont, weigh about 40 
percent as much as those of glass, are un- 
breakable, and are virtually invisible. Worn 
next to the eyeball and held in position by 
the lower and upper eyelids, lenses of this 
kind are in use by about 5,000 people, in- 
eluding actors and athletes, although it is 
said that they could very well be used by at 
least 85 percent of those persons who are 
now suffering from defective vision. 


Journal of American Medical Association 


Tantalum plate (A) swung away from cat's skull (8) 
shows no ill effects on the fissues after six months 
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General 
Garand rifles. 
light rays, 
Left, 


justed accordingly. The gauge cuts sighting 
time to two minutes, saves ammunition, and 
works in a fraction of the space needed for 
setting sights by actual firing. 


Electric's optical gouge for sighting 
showing the path of the target 
ond projectors that magnify sights 


inserting mirror-fitted plug in the muzle 


CUSTOM-MADE SKULL PLATES made from 
tantalum, a rare metal, can be molded into 
shape right at the operating table without 
the use of heat, according to Lieut. Robert 
H. Pudenz, U. 8. Navy Medical Corps. Using 
heavy surgical scissors, a rawhide mallet, 
and a wooden mold, a surgeon repairing a 
cranial injury can cut and hammer this 
ductile metal into the exact contours re- 
quired. A blue-white, steel-like cousin of 
vanadium, tantalum (so called because it is 
difficult to isolate) is a good bone-replace- 
ment material on all counts, for it is non- 
poisonous and nonabsorbable, does not cause 
any adverse reaction of the body tissues, 
and, although heavy, can be cut so thin that 
its weight is not oppressive. 


POPULAR SCIENCE 


Helium-filled barrage belloons, like 
the one obove, trail steel cables to 
protect cities and ships from planes 


EE years ago our helium plant 

in Texas—the only one in the world 

operated comfortably at less than 

half its capacity. Today, enlarged, it is 

steaming ahead at top speed, while a 

second unit installed by the Bureau of 

Mines has already made shipments. 

ants are under construc- 

@ production rate up to 
war figure. 

; the increased demand 


fim 23 to 151 ships 
Rire number built from 

Bar 1941. 
Bugh aircraft use is still its star 

lle, helium has branched out with 

narked success in medical, industrial, 
meteorological and nonflying military 


uses. And, since aircraft took all our 
"41-'42 helium production, it is partly to 
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AMERICA HAS 
A CORNER ON 


BALLOON 
JUICE 


Rare helium, produced 
only in this country, 
has many wartime uses. 


By JEAN ACKERMANN 


como metrruM fs PRUUULED...ANUD USED 


PIPING HELIUM 


HIGH-PRESSURE STORAGE 


meet these other needs that the new plants 
are being built. We have a world monopoly, 
with a 50-year supply in the Texas field and 
still other reserves, but plant facilities are 
scarce. 

‘Today, in your community hospital, an 
asthma or cardiac patient may be finding 
relief through inhaling “made-to-order air” 
—19 percent helium and 21 percent oxygen— 
for fast-diffusing helium flows readily into 
constricted respiratory passages that will 
not admit natural nitrogen-and-oxygen air. 
In the operating room, helium readily di- 
lutes anesthetic gases to make them non- 
explosive. 

Since helium does not dissolve in the blood, 
the Navy supplies its divers with helium air 
so they may reach greater depths and come 
up faster without danger of the dreaded 
“bends” caused by bubbles of nitrogen gas. 

‘Sandhogs who tunnel at 
more than normal atmos- 
pheric pressure breathe 
helium air for this and for 
related reasons. Blockage 
of ear, nose, or sinus may 
be caused by failure to 
equalize inner and outer 
pressure. This is relieved 
by helium, which flows 
quickly into air passages 
and equalizes pressure. 
Pilots are given the same 
treatment after rapid 
descents. 

Helium belongs to the 
family of “noble” gases— 
so termed because they re- 
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PURIFIER AND 


COMPRESSOR 


COOLERS AND 
CONDENSERS 


fuse to form chemical compounds. Taking 
advantage of its aloofness, industry finds 
helium an excellent storage medium for 
easily decomposed phosphorus and potas- 
sium. It will not react with them, and it 
excludes air. Workmen now also handle 
molten metal in an atmosphere of helium to 
reduce corrosion and gas bubbles, for, next 
to neon, helium is the least soluble gas. 

As late as last year, featherweight mag- 
nesium metal could not be welded because 
it caught fire so easily. Now a blanket of 
helium protects it from oxidation during arc 
welding, permitting workers to form it into 
weight-saving wings and fuselages for war- 
planes. Its marked ability to carry off heat 
also recommends helium 
for this application, 

By far the most useful 
property of helium, its 
lightness, makes it almost 
ideal for inflating balloons 
and aircraft of every de- 
scription. Its buoyancy is 
93 percent of that of in- 
flammable hydrogen, the 
only lighter gas. If it took 
a spherical balloon con- 
taining 2,660 cubic feet of 
hydrogen (making it about 
17 feet in diameter) to lift 
a man from the ground, 
the balloon need be en- 
(Continued on page 202) 
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METEOROLOGY 


Sending up a balloon to determi 


Helium-oxygen air is breathed with less effort 
and direction. Official Army 


than natural air. Oxygen Equipment Mfg. Co. 


PURIFICATION 
(REPEAT A-B) 


HEAT 
EXCHANGER 


Divers use helium oir because it won't dissolve Abelium blanket keeps feather 
in the blood and couse “bends.” U.S. Novy Photo metal from bursting into flame di 
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{ERICA’S famous Norden 
bombsight—the ultra- 
secret device which in- 


spired our airmen's proud boast 
that they could “drop a bomb 
in a pickle barrel—has now 
been disclosed as a complex ar- 
rangement of lenses, gyr 
scopes, and electrical cone: 
tions which make mathemati- 
cal corrections for every fac- 
tor involved in the launching 
at a target, and et 
control the operations of the 
ane at the crucial moment of 
bomb release 

The veil of secrecy over the 
n sight w ‘ed recent- 
ly in a distinctly discreet and 


Nord 


limited manner, mainly because 
military authorities were ce 
tain that some of the instru- 
ments had been captured by 
the enemy as an unavoidable 


During the “run,” bombardier tokes 
command, tries to keep the run under 
25 seconds. Longer runs give enemy 
too good a straight-moving target 
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akes Our Bombsight So Deadly? 


] Locating torget in quadrant, the With plane now properly aim. Torget is held 


jht for wind, 

forget on 
, which automati- 
cally lines up the plane's approach 


ed ond flyi 


zontal hair 
tory of bombs 


incident of large-scale warfare. Even so, 
the secret remains safe for all practical 
purposes. Because of its extreme complex- 
ity and precision of manufacture, it would 
take the enemy years to mass-produce the 
sight and train bombardiers in its use. 

‘The bombsight normally is mounted in the 
plane's nose, behind a special panel of thick 
protective glass. It consists of three ele- 
ments encased in black metal. One element, 
containing the sighting telescope and ad- 
justing controls, is at the bombardier'’s 
right; the second, containing the gyroscope, 
is at his left, and the third is below the gyro. 

This is a generalized description of how 
the sight is used: Before beginning the 
“run” on the target, the bombardier ad- 
justs the sight for the chosen altitude and 
speed of the plane, and sets the gyroscope 
spinning with its axis perpendicular to the 
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bardier brings target to hori- 


ly ot  interses of 
hairs until the prearranged i 
stont when the bombs will be r 
leased, ond the run terminated 


ing on o level, bor 


line to fix trajec- 
ot time of release 


ground. He then lines up the sight with the 
plane's actual direction and arms the bombs 
preparatory'to dropping them. 

The run itself lasts up to 25 seconds— 
more than that gives the enemy flak too 
good a straight-moving target—and during 
that time the bombardier is in effective com- 
mand of the ship. Sighting down through 
the telescope, he proceeds to line up two 
cross hairs to intersect on his target. This 
is accomplished by highly skillful manipu- 
lation of four knobs, two of which bring the 
telescope to bear on the target, while the 
others correct the plane's course to coincide 
with that bearing. 

‘The sight does the rest, automatically 
keeping the plane in such position that the 
cross hairs remain on the target. When the 
bombardier calls “Bombs away!” his job is 
done, and the pilot takes over again. 
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Big or small, every choin must hold fast, for one weak link 
can imperil both the ship and the lives of hundreds of men 


Chain Making 


ais U 

DIE-LOCK method of making links, developed at the 
A\ “Boston Navy Yard's famous chain shop, 1s now pro- 
viding our big fighting ships with the strongest anchor 
chains in the world. Until recently, a chain was assem- 
bled by heating open links and pounding them into lock 
position with giant steam hammers. Under the new meth- 
od, in which links 50 percent stronger are being made 
times faster, straight steel bars are bent and processed 
into two half links, one of which has threads that lock into 
the hollow parts of its complement. In the average batt 
ship anchor chain, each steel link is 3% inches thick ai 
20 inches long, weighs 129 pounds, and is break-strength 
tested at a million and a quarter pounds 
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RESCUE KITS DROPPED LIKE BOMBS 


‘OOD, warm clothing, comforts, and signals in plywood 

cylinders are now dropped like a stick of bombs by the 
Royal Canadian Air Force to aid shipwrecked sailors and 
cracked-up aviators. With a folded eight-man ‘rubber 
dinghy in the center, connected by means of a kapok rope 
to the other containers, the Lindholme rescue gear, as it is 
known, is dropped accurately from the bomb racks of a 
plane. The dinghy inflates on contact with the water; men 
climb in and haul in the packs with the things they need 
while awaiting rescue. 


Navy Fighter Squadron Five 
chalked up a high score in 
the early Solomons fighting. 
This is the story of the men 
and of the planes they flew. 

By 

ALLEN RAYMOND 
. 
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Squadron Five, U.S.N., led by 
nant Commander Leroy C. Simp- 
37 years old, of Lewes, Del. brought 
down 77 Japanese planes, probably another 
13, and contributed to the destruction of 
three more during the fighting in the Solo- 
mon Islands from August 7 to October 15, 
1942. 

In helping protect the landings of United 
States Marines on Guadalcanal, August 7 
and 8, Fighting Five destroyed 13. enemy 
bombers, damaged two more bombers and 
two Zeros. On August 24, when the Japa- 
nese launched a determined attack on the 
island, Fighting Five destroyed 19 enemy 
planes, including 14 dive bombers. The re- 
mainder were destroyed in the 34 days 


POPULAR SCIENCE 


Meets a Wildcat 


that the squadron was based on Guadalcanal. 

For its performance in all this fighting, 
the squadron received the congratulations 
of Admiral William F. Halsey, Commander 
of the South Pacific Area, and its com- 
mander received the Distinguished Flying 
Cross and Navy Cross from Secretary of 
the Navy Frank Knox, on behalf of the 
President. 

‘This squadron of fighting men flew an 
airplane known as the Wildcat, the product 
of the Grumman Aircraft Engineering Cor- 
poration, Bethpage, N. ¥Y. The Grumman 
Wildcat has been the principal fighting 
plane for the U.S. Navy and Marine Corps 
since Pearl Harbor. The Grumman com- 
pany has delivered more fighting planes to 
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the Navy than any other manufacturer. For 
its services it has been cited by Rear Ad- 
miral John S. McCain, U.S. N., Chief of the 
Bureau of Aeronautics, as follows: 

‘The name ‘Grumman’ on a plane or a 
part has the same meaning to the Navy as 
the word ‘Sterling’ on silver.” 

Designated F4F4 by our Navy, the Wild- 
cat is also supplied to the British Navy and 
is known in that service as the “Martle! 
It is a single-engined, single-seat, midwing, 
all-metal monoplane with retractable land- 
ing gear, designed to operate from carriers 
or land ‘bases. Its wing span is 38 feet; 
over-all length, 28 feet, 11 inches; height on 
the ground, nine feet, two inches, 

Wildcats flown from carriers or from 
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Henderson Field on Guadalcanal by either 
Navy or Marine pilots helped bring victory 
at the Solomons, at Midway, and in other 
Pacific battles. Fighting Squadron Five of 
the Navy, which carried the “striking 
eagle” as an emblem, was typical of the 
men who used it. 

‘There were 36 original members of this 
squadron, and 14 more flying officers were 
assigned to it during fighting in the Solo- 
mons. These flyers averaged 24 years old. 
They came from 26 states. Nine are now 
listed as missing in action; three are known 
to have been killed. Seven were wounded. 

‘The squadron, which first went into ac- 
tion August 7, had an average training of 
12 months per man. Many of the fighters 
had more training. Four were Annapolis 
graduates, and the rest were brought into 
the squadron from the reserve as the Navy 
expanded, The squadron was decommis- 
sioned in December, 1942, and its members 


JAPS GIVE AND TAKE 
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‘Omeial U. 8, Navy 
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are now scattered in other duties. Com- 
mander Simpler is in Washington, D.C., 
attached to the Navy Department. 

“We first got these Wildcats in Bermuda, 
in June, 1941,” Commander Simpler says. 
“They created quite a stir among the per- 
sonnel. Naturally, the squadron com- 
mander insisted on being the first to fly 
one. It gave us 50 percent better perform- 
ance in practically everything than the 
planes we'd flown before. It took a little 
time to get used to them, because there is 
a lot of difference between making a run 
on a target at around 200 miles an hour 
and at around 120. It took time to adjust 
ourselves to formation flying, carrier land- 
ings, and everything else. 

“But we were trained all right by the 
time we reached the Solomons. Trained in 
teamwork. Teamwork is everything. 

“Because of this training, there wasn't 
half the excitement the first morning we 


IN SOUTHWEST PACIFIC 


This wos @ hangar for U, S. Navy 
planes on Guadalcanal, until o Jap 
bomber scored a direct hit on 

For weeks, Wildcats fought against 
heavy odds to guard ground forces 
on the island from aerial attack 


Novy planes proved that they could 
dish it out, toc illar 


ing Japanese gosoline dumpon Tan- 
‘embogo Island in the Solomons. Air 
and surface craft of the Pacific 
Fleet pounded this enemy base os 
4 prelide to Guadalcanal landings 
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FIGHTING SQUADRON FIVE on Guodolconol. 
fighting from its cari 
Solomons campaign 


went into action that there was when we 
boarded the carrier to go out on the Pacific, 
knowing we were going to get into action. 
‘We were absolutely confident, We had our 
instructions. We knew our planes. We 
knew what we were going to do, and we 
did it, 

“Our first mission was to protect Marine 
landings on Guadalcanal, and our take-off 
from the carrier was before dawn. The 
take-off was pretty. The air was perfectly 
smooth. The moon was still a few degrees 
before setting. The ceiling was fairly high 
and broken. Ours was an attack group 
composed of 12 fighters. Its main mission 
was to strafe Henderson Field, destroy any 
aircraft found there, and sweep the adja- 
cent area for any other fields that might 
possibly be there. 

“As we came up in the early dawn, we 
could see our own transports with their es- 
corting cruisers and destroyers far beneath 
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After 
through the first month of the 
the squadron moved into bottle- 
scorred Henderson Fiald on September I!, 1942, ond stayed 
there under continual attack until October 15. The Jop 
flags stond for enemy plones. Right, Commander Simpler 
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us, and they were a beautiful sight. We 
were just approaching our attack point 
when the first U.S. warship opened up with 
its guns. Our own attack was just like any 
other strafing drill. We saw hangars below 
us and we went down and let them have it. 
‘There was a truck running across the field 
and we destroyed it absolutely. Then we 
roved around, strafing the buildings under 
the trees that we supposed must contain 
the Japs. Then we went back to the car- 
rier.” 

‘A second patrol went out, Commander 
Simpler says, which ran into an overwhelm- 
ing force of Japs coming “down the high- 
way” from Rabaul. They attacked, and 
lost four out of eight, but a third patrol 
went up and brought down 13 Japanese 
planes definitely, four probably, with two 
“assists,” without the loss of a single Amer- 
ican plane. 

“What is the margin of superiority of the 
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Americans over the enemy?” Commander 
Simpler was asked. 

“It’s the combination of man and plane,” 
he answered. “Naturally, it's both, for the 
best plane won't win if it isn’t operated to 
maximum efficiency. Up against the Jap 
Zero we had the disadvantage of going 
against a plane with greater maneuverabil- 
ity and greater climb. Our speeds were 
about equal. But the Jap was in a tinder- 
box. You hit him and he burns. The Wild- 
eat is tough. It’s got the armor and it’s 
got the fire power. You win by taking ad- 
vantage of what you've got. 

“The Jap pilot is brave, all right. But he 
doesn't seem to be as alert as our pilots. 
Many times he either doesn't see you, or 
doesn’t care to press an engagement. Maybe 
if you were riding around in a tinderbox, 
you'd develop a little disinclination to get 
hit. Their bombers burn just as quickly as 
their fighters, and we've certainly brought 
back our Wildcats full of holes. 

“One man in our squadron, ‘Smoky’ Sto- 
ver, even brought back his plane after a 
head-on collision with a Jap float biplane. 
He was so interested in shooting this Jap 
that he didn’t dodge him, and collided head- 
on. The Jap plane went down into the sea, 
but ‘Smoky’ brought his own plane home 
with one wing bashed in.” 

‘The second major action for Fighter 
Squadron Five occurred on August 24, 
when a big Jap task force of transports, 
carriers, cruisers, and battleships came 
south from Rabaul in a vain attempt to re- 
inforce the enemy forces on Guadalcanal. 
As against 19 Japs brought down, Fighter 
Squadron Five lost only three. 

“Shortly after lunch aboard our carrier," 
Commander Simpler remembers, “enemy 
patrol planes appeared near us and were 
destroyed. Then our scouts picked up an 
enemy carrier task force about 250 miles 


THE GRUMMAN 
three-bladed prop 
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away, and an attack group was launched 
which destroyed an enemy carrier. We 
didn’t escort these planes because the ac- 
tion was too far away. We had our own 
troubles protecting our own carriers. 
japanese dive bombers came in from 
about 22,000 feet about 5:30 in the after- 
noon. They were diving through a terrific 
hail of antiaircraft fire, and right on their 
tails our fighters followed. The first Jap to 
drop a bomb was brought down immedi- 
ately by the fighter on his tail. About three 
quarters of the Jap bombers were destroyed 
either by our ships’ gunfire, by our fighters, 
or by our bombers returning home. During 
the fight the enemy apparently put the 
flight deck of one of our carriers out of 
commission. There was a lot of hubbub 
and confusion, We had two carriers in this 
engagement, and when one was temporar- 
ily out of commission we made landings on 
the other. Teamwork extended throughout 
the entire task force, 

“Soon after that fight, we flew our planes 
to an island base near Guadalcanal and on 
September 11 flew in to Henderson Field, 
We certainly got a great reception. There 
were only eight planes remaining on the 
island at that time, and all the ground 
forces were glad to see us, The Japs were 
fighting then at the very edge of the field. 

“On the first morning's patrol we started 
to find our planes while it was still dark 
and rifle fire was crackling near by. I re- 
member I stumbled into a machine-gun pit. 
A low, tense voice said, ‘What's the pass- 
word, buddy?’ Nobody had given me any 
password, and I knew I was pretty well cov- 
ered. I said I was an American flyer look- 
ing for his plane, and the Marine in the 
hole said, ‘Okay, buddy.’ I was pretty re- 
lieved. 

“In continuous fighting against Japanese 
air attack from (Continued on page 204) 
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HHIEN the war ends, what will be 
done with all the jeeps? Neil F. 
Smith, of Cleveland Heights, Ohio, 
suggests that automobile manutac- 
turers buy them up, paint them in 
bright colors, and add peacetime ac- 
cessories like those shown above. Dis- 
tributed to civilians, they would fill 
the gap while the car makers convert 
from war production. 
Porttak Science Moxtuiy offers 


i «$200 in cash prizes for the best ideas 
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ideas on 


PWPeacetime Bobs for Jeeps 


submitted on peacetime jobs for the 
Jeep: First $100; Second, $50; 
third, $25; and five prizes of $5 each. 
Put your ideas in a letter of 250 words 
or less and mail to Contest Editor, 
Popular Science Monthly, 353 Fourth 
Avenue, New York, to arrive on or 
before September 1, 1943. The editors 
of this magazine will be the judges, 
and their decision will be final. In case 
of ties, each tying contestant will be 
awarded the prize tied for. 


Decoys Trick 


'HESE jerry-built replicas of Amer- 

ican war machines, made of wood 
and burlap and poorly camouflaged, 
attract the fire of enemy batteries and 
dive bombers, while the real and 
adroitly concealed wallopers do their 
work. Faked antiaircraft guns, mean- 
looking antitank guns, and 155-mm. 
rifles like the one shown here are fac- 
tory-made at the Engineer School, 
Fort Belvoir, Va. But Army camou- 
flage experts, on short notice, can 
throw together decoy tanks and planes 
made of burlap, or field guns hewn 
from tree trunks, that fool air ob- 
servers from as close as 500 feet. Such 
tactics are probably as old as war it- 
self—but they still work. One of 
China's most successful ruses is a fake 
landing field on which a dozen or so 
planes appear ready to take off. 
Actually the planes are nothing but 
silhouettes, cleverly painted on the 
ground with tar. Yet Jap raiders have 
been known to make repeated bomb- 
ings on such a field, which, in between 
raids, is daubed with fresh tar by the 
chuckling Chinese. American engi- 
neers have adopted the trick, but 
have improved the “bait” by making 
the planes out of burlap, which is 
stretched on wood and wire frames 
as shown in the photograph. 


The “plane” these men ore building may not 

look to you like @ convincing replica of 

the Aiacobra at lower left, but to an 
y pilot at 500 feet it's the real 


Enemy Into Wasting Fire 


At right is @ wooden counterport 


‘of our 37-mm. antiaircraft gun, 
shown below. An important part 
of tho ruse is to pose the weapon 

isticolly, and not to "conceal" 
her too well or too poorly 
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BOMBER-CREW ARMOR mace of steel and 
somewhat similar in design to the guards 
worn by football players, is proposed for use 
among Allied flyers operating over Germany. 
Weighing 15 pounds, the armor, still in an 
experimental stage, covers almost the entire 


AERIAL TIME BOMBS that can be dropped 
from one plane to blast another in mid-air 
have been designed by Stanley H. Emery, 
of Pasadena, Calif. A flexible cable con- 
nects the bomb's timing mechanism with a 
dial on the pilot’s instrument panel. Peer- 
ing down through a sighting device, the 
pilot calculates the distance of the enemy 
, and then sets the time fuse before 
sing the bomb. 


body, and is held on with adjustable straps. 
‘A light steel helmet completes the outiit, 
which has proved particularly effective 
against flak fragments. It is limited to 
bomber use, as it does not permit enough 
freedom of movement for fighter pilots. 
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GAS-RESISTANT SUITS that would enable our troops to at- 
tack the enemy in areas on which a surprise barrage of vesi- 
cant gas had been laid down by plane, have been suggested by 
Cpl. Harry Giffords, of Congaree Army Air Field. Made of an 
airtight material, the suit fastens at the base of the wearer's 
mask, and covers the entire body except for the hands and 
feet, on which special airtight gloves and boots are worn, A 
bellows attached to a decontaminating chemical canister could 
be operated periodically to draw air into the suit. 


“IRIS SHUTTER” SIGHTS, similar to the 
diaphragms on cameras, have been devised 
for the rifles of snipers and other special 
marksmen. The shutter is first opened wide 
to enable the rifleman to “frame” his target; 
then gradually closed until it encircles only 
the target itself, The new shutter sight was 
designed by John Beresky, of Brooklyn, N. Y. 


BOOBY-TRAP WHISTLES have joined 
fountain pens, watches, and fat wallets 
as Axis “come-ons” for blasting unsus- 
pecting Allied soldiers. A charge in the 
body of the whistle is fitted with a 
striker and cap. When the whistle is 
blown, the vibrating pea hits the striker, 
which in turn sets off the charge. 
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10 inches in diameter. These will be used as circular saws for 
cutting the toughest alloys that only diamond teeth can cut 


Diamonds by the Ton 


MAKE TOOLS TO GRIND THE AXIS 


Three fourths of all the diamonds mined 
go to work for industry. Last year alone, 
the number of “precious stones’ used for 
the building of war materials cost more 
than several battleships. 


106 


Photographs by ROBERT F. SMITH 


HROUGH a peekaboo window 

at the entrance of a New York 
office suite, a reception girl looks 
you over. She opens a shutter and 
asks your business. A satisfactory 
answer, and you are admitted to 
a treasure house of jewels. 

Industrial diamonds are what 
you have come to see. Your ex- 
perience at the doorway has al- 
ready fostered your respect for 
them. True, they will never grace 
a pretty finger or wrist. Destined 
for tools rather than ornaments, 
they will be handled by workers 
in overalls. But if you have im- 
agined that the diamonds of in- 
dustry are cheap, imperfect stones, 
you will soon be enlightened. 

From one of many paper packets 
in his office, Maurice S, Dessau, 
head of the Dessau Diamond Tool 
Company, spills white, sparkling 
five-carat stones that an untrained 
eye cannot distinguish from gem 
diamonds. He points out one of 
perfect quality, save for a tiny 
black speck of carbon, so deeply 
embedded that no amount of 
polishing would remove it, An- 
other stone has a knotty, cros: 
grained structure that would 
make its polishing difficult. For 
industrial purposes, however, they 
are ideal. Diamonds vary slightly 
among themselves in hardness; 
and those selected for commercial 
use actually serve better than gem 
diamonds, Which are softer. 

Diamonds for industrial tools, 
therefore, command a price of $30 
to $50 a carat—a long way from 
being ugly ducklings. Their cost 
would soar far higher if they were 
not by-products of the mining of 
gem stones. Three fourths of all 
diamonds go to work. Last year's 
output of diamond tools required 
more than a ton of industrial 
diamonds, equal in cost to several 
battleships. 

Typical shipments imported 
from Africa and South America 
include stones of many tints be- 
sides white—“African grays," 
brown “bortz” and “ballas,” and 
the black diamonds known as 
“carbons,” or “carbonadoes.” The 
last are found only in Brazil. 
Diamonds even from neighboring 
localities may differ markedly in 
characteristics and are known to 
the trade by the name of the 
mine from Which they come— 
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son of Maurice and fourth-genera- 
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maximum production with an extra-ha 
but brittle diamond; a novice is better 
entrusted with a diamond slightly less 
hard, but also less easily damaged. 

Most industrial diamonds, it has been 
estimated, serve for truing the cutting 3 
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HOW HARD IS A DIAMOND? 


Friedrich Mohs, German mineralogist, devised 
a simple hardness scale by numbering 10 hard 
minerals in order of their ability to scratch 
each other. A diamond, being the hardest, was 
placed at No. 10; corundum, next hardest, wos 
placed at No. 9; topaz, next hardest, at No. 8, 
and to on. This, however, gives a false idea 
of the relative hardness of the minerals, as 
indicated by findings of Bureau of Standards 
(red line), which show @ diamond to be more 
than twice as hard as its nearest competitor 
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materials, When the worn-down surface be- 
comes too uneven for precision, a diamond 
tool is drawn across the revolving wheel, 
restoring its regularity by cutting away 
microscopic ridges of the abrasive. Then 
the wheel goes back to its work of producing 
parts for airplanes and myriads of other 
products. 

In boring and turning operations, in- 
dustrial diamonds impart a mirrorlike 
finish to metals. Spectacle lenses are cut 
with a diamond, shaped with a diamond- 
impregnated wheel, and drilled with a 
diamond-pointed drill. The whole electrical 
and wiring industry depends upon diamond 
dies to draw wire to uniform size, through 
holes in the wear-resisting jewels. Diamond 
wheels cut pieces of quartz for war-im- 
portant radio use. Powder made by crushing 
diamonds serves for lapping metals as hard 
as tungsten. During wartime, industrial 
diamonds play an all-important part on the 
home production front. 

Since users of diamond tools care nothing 


about the fiery reflections a skilled gem 
cutter can give a stone, most industrial 
diamonds are uncut stones. Natural points 
of the stone, just as it is found at the mine, 
do the cutting. Turning a diamond tool 
frequently in its holder assures even wear 
and keeps the exposed point sharp. When 
long use has worn it away, the diamond tool 
is returned to its manufacturer for “servic- 
ing.” This means simply removing the dia. 
mond from its “setting,” turning it around 
to expose a new point, and remounting it in 
the tool. Of the several shapes in which 
diamonds naturally crystallize, the eight- 
sided kind called an octahedron, resembling 
a pair of square pyramids joined at their 
bases, is preferred; it may be reset five or 
six times before its natural points are 
consumed. 

Oversized industrial diamonds, like gem 
stones, are usually split into smaller ones. 
Sometimes, however, extraordinary speci- 
mens turn up. This writer had the thrill 
of holding in the palm of his hand four giant 
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brown “pebbles” from Africa, almost beyond 
valuation because of their rarity. The 
largest of these solid diamonds, which tips 
the scale at 150 carats, rivals the famed 
Koh-i-noor in bulk, and the rest compare 
with other historic gem diamonds. For in- 
dustrial use, the biggest stone would be 
reduced to about 25 smaller ones. But the 
demand of natural-history museums for such 
remarkable show pieces will probably spare 
it from the cleaver's blade. 

‘The same quality that protects gem dia- 
monds from scratching and wear accounts 
for the use of diamonds in industry. ‘They 
are by far the hardest substance, natural 
or artificial, known to man. Hence they can 
cut, shape, and polish pieces of any other 
material. 

How can a diamond's hardness be com- 
pared with that of other abrasives—and of 
gems? Away back in 1820, a German 
mineralogist named Friedrich Mohs devised 
a crude but simple scale. Choosing 10 
familiar minerals, he gave them ascending 


numbers in the order of their ability to 
‘scratch one another. Talc, softest and most 
easily scratched of all, became No. 1. Dia- 
mond, the hardest, received top place as 
No. 10. Others in the high bracket are 
topaz, No. 8; and corundum, of which both 
emery and rubies are varieties, No. 9. 
When synthetic abrasives harder than 
corundum came on the scene, they fitted into 
‘Mohs’ scale at in-between places like 9.1 for 
silicon carbide and 9.3 for boron carbide. 
Right there, where comparative hardness 
matters the most, the misleading nature of 
Mohs’ scale of hardness becomes especially 
striking. These artificial abrasives appear, 
from their numbers, to approach the hard- 
ness of a diamond—but they don’t, Actually 
the intervals between the German professor's 
minerals are grossly unequal, and the gap 
between corundum and the diamond exceeds 
all the others combined! Beware, therefore, 


of wrongly interpreting “hardness numbers,” 
based on this scale, which still appear in 
1 10) 


standard works. (Continued on page 
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Test of Battle Shows Its Place 


A fighter plone toxies up to 
the take-off line on the flight 
deck of one of our carriers, 
as the director waves him on 
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Carvrites Ou 


in Naval Warfare 


By ALDEN P. ARMAGNAC 


HORTLY before her gallant end in the Far East, the U. S. aircraft 

carrier Lexington experienced one of the strangest of wartime ad- 
ventures. Nine bombers, appearing out of thickening dusk, maneuvered as 
for a normal landing. But all of the Lexington’s bombers were aboard and 
accounted for. Suspicion turned to certainty when an American scout 
plane in the air opened fire on the strangers. They were Japs, who had 
mistaken our carrier for one of their own. Discovering their error, they 
hastily turned tail. Some of the Lezxington’s crew still think it would 
have been fun to let them land. 

Perhaps such a fantastic incident could happen only aboard a carrier— 
a kind of ship that is rewriting the rules of naval strategy. Lightly armed 
and armored, its real “artillery” consists of dive bombers, torpedo bombers, 
and fighter escorts, which give it sbout 20 times the striking range of 
the most powerful naval guns. For “armor” it depends mainly upon its 
own fighting aircraft. Tested for the first time in this war, it has proved 
capable of missions that its designers never dreamed of. 

Originally, carriers were intended to supplement surface forces in major 
fleet actions. A concession to the growing importance of air power, they 
would remain safely guarded in the rear while their planes neutralized 
enemy air forces and left the decision, as always, to the mighty battle 
wagons of the sea. 

It took Pearl Harbor to show us what else our carriers could do. All our 
naval tradition called for attack—but with what? Every surviving battle- 
ship of our Pacific Fleet lay temporarily disabled at Hawaii. So we flung 
against Japan our ace in the hole, our fleet of seven aircraft carriers. 

Task forces of cruiser-escorted carriers raided Jap-occupied Marshall 
and Gilbert Islands, Wake Island, and the Marcus Islands. Perhaps the 
actual damage done had little more than nuisance value. Far more im- 
portant, we Were testing a bold new technique in naval warfare. We found 
that our carrier forces could pinch-hit for capital ships. Moving swiftly 
under cover of airplane reconnaissance, and of rain squalls and overcasts, 
they could be projected anywhere upon the high seas—even deep into 
regions supposedly controlled by the Japanese. 

Then came blows that really hurt. American carrier raids on the Jap 
bases of Salamaua and Lae, in New Guinea, sank 20 ships and delayed Nip- 
ponese plans to advance southward for two months. At Tulagi Harbor in 
the Solomon Islands, our carrier planes surprised another invasion fleet 
and practically annihilated it. 

In the Battle of the Coral Sea, the memorable radio flash “Scratch one flat- 
top” announced the sinking of Japan's big new carrier Ryukaku—demolished 
in a few minutes by 25 bomb and torpedo hits from U. S. carrier aircraft. 

The Battle of Midway shattered a Japanese armada bent on seizing that 
strategic island—“unquestionably in preparation for an attack on Hawaii, 
and, perhaps, even an assault on continental United States,” declare: 
Secretary of the Navy Knox. Working in close co-operation, the Navy 
carrier planes and the Army's Flying Fortresses sent four Jap carriers to 
the bottom of the sea. 

By the time that U. S. battleships reappeared in the news, during the 
series of naval engagements off Guadalcanal Island, our carriers already 
had definitely stemmed the tide of Japanese conquest. Naturally our 
losses had been heavy—but so were the enemy's. (Continued) 
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THE CARRIER HURLS HER “ARTILLERY” AGAINST THE ENEMY 
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REMAINDER OF FIGHTER PLANES 
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AGAINST AIR ATTACK + 
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TORPEDO PLANES & 
HORIZONTAL BOMBERS 


When scout croft 


port the presence and location of the enemy, the carrier's planes take off. The 


fighters guard their own vessel ond tackle enemy fighters; dive and torpedo bombers strike the foe 


Of the 14 carriers, many built secretly, 
that Japan now is believed to have possessed, 
the U. 8. Navy currently reports the follow- 
ing disposition: six sunk, one probably sunk, 
and seven damaged. Taking into account 
the Navy’s reputation for ultra-conservative 
claims, the actual score may be considerably 
higher. Perhaps this accounts for the dis- 
astrous absence of Japanese carriers in the 
major battle of Guadalcanal last mid- 
November—a smashing American naval 
victory—and in the battle of the Bismarck 
Sea, last March, when an entire Jap convoy 
of ten warships and twelve transports was 
destroyed from the air. 

As to our own carriers, we retain three of 
our original seven, at this writing—the 
33,000-ton Saratoga, sister ship of the lost 
Lexington; the 20,000-ton Enterprise, sister 
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ship of the lost Yorktown and Hornet; and 
the 14,500-ton Ranger, comparable in size 
to the lost 14,700-ton Wasp. With our vastly 
superior shipbuilding facilities, we have been 
replacing our losses so rapidly that Japan 
can never again hope to catch up with our 
carrier strength. 

If headline readers puzzle over how many 
new carriers we are putting into the water, 
they can hardly be blamed. For the Navy 
is building or converting no less than four 
distinct types. 

Big 25,000-ton vessels of the new Esser 
class now represent the Navy's preference 
for standard fighting carriers. Their excess 
of displacement over the previous 20,000- 
ton Hornet class may be used to increase 
cruising range by adding fuel-storage ca- 
pacity—an important advantage in operat- 
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Spotting of planes on the flight deck 
and order of take-off are determined 
by the length of take-off run needed. 
Fost, light fighters ore nearest the 
bow: the dive bombers are amidships, 
heavy torpedo bombers near the stern 
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“POCKET CARRIER” . 


“Pocket carriers," such as the Bellew Wood, 
are 10,000-ton cruisers converted 
into flot-tops in early stages of building 


25,000. 


ing far from home bases. Five of these 
ships have already been launched—the 
Essex, a new Lexington, the Bunker Hill, 
a new Yorktown, and the Intrepid. By the 
time these words are read, the first two will 
probably have been completed; and the 
‘second two should be at least near comple- 
tion, Many more are building, in a vast 
construction program that is altering our 
carrier strength almost from day to day. 

“Pocket carriers” of the Independence class, 
combat ships converted from 10,000-ton 
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in launched; more are coming 


cruisers in early stages of construction, are 
probably the most controversial type among 
newcomers to our Navy. Critics declare that 
we need cruisers too badly to transform 
them into carriers. Limited size, they point 
out, reduces the small ships’ usefulness as 
carriers, and rough seas would make take- 
offs and landings hazardous. Advocates of 
the pocket carriers counter with the asser- 
tion that carriers now perform scouting, 
raiding, and fighting missions as well as 
cruisers do. Japanese carriers just as small, 
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FERRYING FIGHTERS TO THE FRONT 


Carriers can speed delivery of urgently needed 


land fighters. Uncrated and ready for action, 
the short-range planes ride the flat-top to a 
point within flying distance of their destina: 
tion, then take off to finish the trip under 
their own power. “Hot” modern fighters manage 
the take-off from a flight deck without trouble 


rawings by B..G, SEIELSTAD 
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TWO-CARRIER TEAM 
One’ provides fighter pro- 
tection.while the other 
launches attack on enemy 
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able to “putting too many eggs in one 
basket”; war lessons have not even 
yet demonstrated the ideal dimensions 
of a carrier, and we will be playing 
safe by building small ones as well as 
large ones. The midget craft can use 
smaller and shallower harbors. Final- 
ly—and this is the compelling argu- 
ment—we need quickly all the combat 
carriers we can get, and the pocket 
variety gan be rushed into service 
while big ones, which take longer to 
build, are still on the ways. Therefore, 
former cruisers launched as aircraft 
carriers include the Independence, 
Princeton, Belleau Wood, Cowpens, 
Monterey, and Cabot, At least the 
first of these should now be ready, 
with the others following in rapid 
succession. 

Following the Navy's successful ex- 
periment in converting the former 
merchantman Mormacmail into the 
U.S. carrier Long Island, in 1941, dozens of 
similar vessels have been placed in operation, 
according to Secretary Knox. Because of 
their limited speed, none of these ships are 
intended for combat duty. They serve ex- 
cellently, however, to escort lumbering con- 
voys, using their planes to spot and destroy 
enemy submarines—and releasing fast de- 
stroyers for other urgent missions. Con- 
verted merchant ships, or aircraft carriers 
built on the same lines, also may be used 
as “ferries to transport other planes than 


their own, Uncrated, and ready for im- 
mediate action, a cargo of ‘short-range 
fighter planes can be flown off the deck to 
its destination. Modern aircraft engines, 
approaching 2,000 horsepower, compensate 
for the restricted length of the take-off run. 
Successful experiments have also been re- 
ported with catapulting mechanism of special 
design, Scores of the “Woolworth carriers,” 
as the British have nicknamed them, are in 
production. 

To teach personnel how to man the mighty 


EXCURSION BOAT SERVES AS A CARRIER FOR TRAINING 
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F excursion steamers on the Great Lakes have been converted into corriers for training us 
This is the Wolverine, first vessel of the type. A second, the Sable, has recently been commi 


ned 
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Inset at right shows them in normal position. 
On most modern carriers, however, funnels ore 
joined with superstructure in “island” ot side 


carrier fleet we are building, the Navy has 
placed special training carriers into service. 
‘Two of them, the Wo! ‘ine and the Sable, 
have the distinction of being the world’s 
only side-wheeler aircraft carriers. They 
are operated on the Great Lakes, where 
they once were excursion boats. 

Suppose a raw recruit sets out to learn 
everything from the ABC's to the fine points 
in the design and tactics of aircraft carriers. 
Here are some of the things he finds out: 

Because of its dual function as a warship 


and as a floating airport, a standard carrier 
has a complement of 2,000 to 3,000 officers 
and men—more than serve aboard any other 
man-of-war. Its mighty power plant drives 
it through the seas at higher speed than 
that of any but a few of the most up-to-date 
destroyers. The world’s largest carrier at 
this writing—the 888-foot, 33,000-ton U.S. 8. 
Saratoya—greatly exceeds the length of a 
battleship of our new North Carolina class, 
and nearly matches it in tonnage, “Fire 
power” of an (Continued on page 212) 


WHILE A CONVERTED MERCHANTMAN HELPS GUARD CONVOYS 


The Long Island, formerly the S.S. Mormocmail, was our first expi 
carriers. Not fast enough for combat with the fleet, such vessels gi 
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t in converting merchantmen into 
convoys protection against subs 
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In the 81-mm. mortar 
our Army hasa handy 
weapon for smashing 
enemy strong points 
to clear the way for 
advancing riflemen 


which the 
as a machir 
Oct, 142, 
shown ot 


While one cims the jam 


Photographs by William W. Morris 


EN MEN HANDLE THE MORTAR. FOUR igen PARTS AND SIGHTS... 


the seven-man No. I man car In charge of the b 
it who carries rts the ‘ond. ai weapon—the mortar its 
mortar, firing . Strappe should 2 man, who takes over oi 
field glosses Yo cuskion Wis 46-pound load 


IN A FEW SECONDS, THE PIECE Is ASSEMBLED AND PUT INTO ACTION 


The spherical projection at the base of Here the No. 2 mai 
the mortar barrel is placed in one of the mortar while No. |, having lined up the piece, ducks 
these three seats in the base plate ond away. Squad leader, lying on the crest of the embankment, 
ked by being turned 90 degrees. waits to observe the result of the fire. Depending on the 

ore fired by adjusting the weight of the projectile os well as the adjustment of its 

charge, removing the fuse's propelling charge, this mortor has a range of 100 to 3,300 

, and letting round slide down . yards. As a smooth-working team, No. | and No, 2 men can 
the barrel until it strikes the firing pin pump projectiles at the enemy at the rate of 35 a minute 


. THREE, ARMED WITH RIFLES, CARRY SHELLS 


The Mé aiming stake and the bose 
plate, to which bottom of mortar 
is aHached, are carried by No. 3 
mon. The plate weighs 45 pounds 


2S aR ES 


inserting a round into the mouth of 


No. 4,5, and 6 men carry ammunition. 
Equipped with rifles, they also have 
the important job of covering their 
comrades while they work the mortar 


AMMUNITION 
CARRIER 


Becouse the men in 
the squad must act 
os their own pack 
horses, they wear 
shoulder pads to 
cose their burdens. 
mortar itself 
weighs 44 pounds; 
mortar rounds (de 


sereen, 
demolition _proje 
tiles) weigh from 
to Il pounds apiece 
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EASY READINGS of 
sixty-fourths of an inch 
on a machinist's scale 
are made possible with 
this sliding, plastic-lens 
magnifier, made by Leo- 
nard Engineering Co., 
Silver Springs, Md. 
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used as fuse pull- 
as current tester 


GOGGLE-CLEAN- 
ING STATIONS, 
made by the Mine 
Safety Appliances 
Co., Pittsburgh, 
can be installed in 
accessible locations 
to encourage work- 
ers to keep their 
lenses clean and 
thus not impair 
their efficiency. By 
tapping an inverted 
vial, as shown, a 
cleansing and anti- 
fogging liquid is 
sprayed on the 
lenses. Drying 
tissues are pulled 


from the top. 
ag 
os 
= ss 
w 


TESTING OUTLETS AND APPLIANCES is simpli- 
fied with this transparent combination tester and 
fuse puller made by the Star Fuse Co., of New 
York. Terminals in the handles (above) permit a 
quick check on base receptacles and circuit boxes 
by means of a 10-watt carbon lamp set in the clear 


plastic tool. The jaws 
can remove defective 
fuses (left) as large 
as 100 amps. One- 
hand action elimi- 
nates possible shock. 


AN AUTOMATIC RIVET INJECTOR 
that inserts rivets in their holes and 
enables the riveting to be completed 
without removing the tool from the 
work has been developed by Vultee 
Aircraft engineers. Besides reducing 
waste motion, the device prevents the 
loss of rivets. Additional man-hours 
are saved by a light tubing assembly 
which, suspended from a traveling 
counterbalance, joins the rivet gun and 
bucking bar to enable a woman to do 
the work that formerly required two men. 
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With the Inventors 
in the Nineteenth Century 


Old patent models show how American 
ingenuity solved problems of the day 


LD patent models recently placed 

on sale in New York by O. 
Rundle Gilbert, of Garrison, N. Y 
give a vivid picture of the way Amer- 
ican inventiveness fulminated during 
the middle and latter part of the 
nineteenth century. The collection 
runs the gamut from sense to non- 
sense—from four-wheel brakes and 
milk dehydrators to automatic hat- 
tippers for men and extension fire 
ladders with boxes in which to carry 
children. A few of the 200,000 items 
in the collection are shown here, 


Old-time inventors attempt lve some of the problems 
of the day with a child's " (1870), left; @ porlor 
wood-burning stove (1874), right: ond a dressmaker's dummy 
(1879) for turning out the very latest thing in bustles 


Of the many models for 
railroad switches that 
flooded the patent of- 
the & this 
was one of the few that 
proved to be workable 


Forerunner of the four- 
‘in 1876, in which metal bon: 
railroad cor, could be tight 


it this model, potented 
\d from either end of o 


Lounging wos as 
populor then os 
it is now, but not 
so. successfully 
achieved —to 
judge from the 
stern - looking 


was de- 
signed to open 
out into @ com- 
fortable lounge, 
as shown above 


Photographie Print Made with TNT 


PORTABLE CHAIN SAWS that can 
cut through a 24-inch green oak trunk 
in 12 seconds are speeding the work 
of Army engineers in hacking out 
jungle airports and felling trees for 
tank traps. Made by the Kiekhaefer 
Corp., of Cedarburg, Wis., the saw is 
driven by an 11-horsepower outboard- 
motor-type engine. Weighing less than 
100 pounds, it is easy to handle. 
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EADLY TNT has been 

put to novel use in 

making this photograph of 

Major Lewis K, Kallmyer, 

commanding officer of the 

Plum Brook Ordnance 

Works in Ohio. While in- 

vestigating the reaction of 

TNT to light, Dr. Walter 

‘ ©. Snelling, research di- 

é rector of the Trojan Pow- 

z der Co., which operates the 

7 Government-owned plant, 

coated a sheet of paper 

with a thin layer of the 

{ almost-white explosive. 

‘ Exposure to light turned 

it brown. When the por- 

: trait negative was held be- 

tween the light source and 

the coated paper, the 

picture emerged. On the 

m Opposite side of the print, 

—~ a faint pink image ap- 

peared, corresponding to 

the image on the face of 

the print. This pink color- 

ing is thought to be due to 

an unknown compound of 

TNT and is being given 

careful study by explo- 
sives experts. 
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Within 40 seconds ofter this wounded soldier 
is placed on the field X-ray machine, surgeon 
will know just wi to probe for bullets or 
shell fragments, Outfit travels os ot right 


ORTABLE X-ray field units that can 

be moved directly to the front lines 
by plane or jeep are saving lives on all 
United Nations battlefelds. Developed 
by the U. S. Army Medical School and 
Picker X-Ray Corporation, they elim- 
inate one of the principal causes of 
death from wounds—the added shock 
of surgeons’ probing for bullets, shrap- 
nel, or shell fragments. For one of 
these units, which weighs 398 pounds 
complete, not only locates the metal in 
40 seconds, but at the same time also 
calculates its exact depth under the skin. 

Within eight minutes 
of delivery in a combat 
area, an entire outfit can a] 
be put in operation by FLUOROSCOPIC SCREEN, 
two nontechnical Army OT Sat acm 
privates. A color scheme $y 
is utilized to facilitate 
quick packing, unpack- 
ing, and installation of 
the unit, and a small 
portable gasoline elec- 
tric generator supplies 
it with the necessary 
power for the operation 
of the X-ray lamp. 


The distance the fluoroscopic 
screen and lomp must be 
moved to shift the image of 
the foreign body from B to A 
and C, on the in, dete 
mines its depth below surface 
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Cold drawing transforms the flat steel blank into a cylinder for a 57-mm, shell cose 


We needed millions of shell 
cases—and couldn't spare the 
copper to make them. This is 
the dramatic story of the Ohio 
plant that had the know-how 
to solve the problem, and of 
the revolutionary process by 
which it is done. 


By JOHN H. WALKER 


Photographs by William W. Morris 


GUST, 1941, was a hot month 
in Cincinnati, as usual. C. L. 
Patterson, manager of the Corcor- 
an-Brown Lamp Division of The 
Electric Auto-Lite Company, had 
plenty to worry about besides the 
heat, and one of his latest worries 
was a summons to go east to the 
Frankford Arsenal on the double- 
quick and confer with the U. S. 
Amy. 
Corcoran-Brown is a solid, un- 
spectacular plant whose carefully 


made products have meant safety 
and comfort to many thousands of 
motorists and householders. At the 
time its main products were auto- 
mobile headlights and refrigerator 
receivers. Those products were 
cold-drawn out of steel, and that is 
why the Army wanted to talk to 
“Pat” Patterson. 

At Frankford, Patterson talked 
with a technician of long experi- 
ence, Lieut. Col. L. S. Fletcher, 
and what Colonel Fletcher had to 
say was not cheerful news. This 
is what it added up to: 

War was all too obviously ap- 
proaching. We were marked as the 
big and final goal of Axis aggres- 
sion. We were building our own 
defenses and meanwhile getting 
geared up to supply munitions to 
the other democracies. And the 
entire program was facing a des- 
perate situation because of a short- 
age of copper, an essential com- 
ponent of brass, which, in turn, was 
the only satisfactory metal known 
for the making of shell cases. The 
copper supply had not declined; 
it was simply that circumstances 
were compelling us to raise our 
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Doubles 


for Brass 


After being drawn to correct length, the cose is machine-finithed ot the base ond tapered at the mouth 


sights on the entire program of ammunition 
making. 

‘The ideal method for mass production 
would be to cold-draw the cases from a sin- 
gle piece of steel, Colonel Fletcher explained, 
but the verdict of industry and the Army's 
own experiments indicated that this was 
impossible. Patterson was compelled to 
agree that it seemed so. But, impossible or 
not, it had to be done. 

Back in Cincinnati at the plant, Patter- 
son did some high-powered thinking about 
the military shell case—a remarkably precise 
machine with numerous functions to perform. 
Basically it must serve as a powder contain- 
er, a support for the projectile, and a car- 
rier for the primer, which sets off the pro- 
pelling charge. The complete assembly be- 
comes a device known as one round of am- 
munition, This remains true for any shell 
from a .22 short to a bulky shell for a 105- 
mm. howitzer, 

But the most vital active function of the 
shell case is to act as a valve, operating at 
extreme high speed and under terrific pres- 
sure far beyond that of any other mechanical 
valve known to industry. This period of 
valve action by the shell case in a typical 
automatic weapon is about 1/300 of a second. 

‘When a shell is inserted in a gun, a certain 
clearance, perhaps 10 to 20 one-thousandths 
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of an inch, is provided for ease and quick- 
ness of loading by the gun crew. When the 
round is fired, a tremendous gas pressure is 
liberated in the shell case within the gun’s 
breech. The gun itself expands slightly; 
this is known to ordnance engineers as 
“breathing.” And the shell case must ex- 
pand enough to take up the clearance plus 
the gun expansion, and thus form a tight 
valve seal so that all the expanding gases 
will drive against the departing projectile, 
and none of them will seep around to “blow 
back” into the breech and injure the cannon 
or its crew. This expansion is called “ob- 
turation.”" 

But then, like a well-behaved valve, the 
shell case must contract back to its original 
size, so that it can be quickly ejected from 
the gun and replaced by a fresh round ready 
for firing. This is important in any field- 
artillery operation; it becomes absolutely 
indispensable in a modern automatic air- 
craft cannon, in which shells are loaded, 
fired, and ejected at a cyclical rate of per- 
haps 600 times a minute. 

Now, for highly technical reasons, brass 
does an almost perfect job of this. Steel, in 
normal circumstances, does not. Engineers 
have a technical explanation for the dif- 
ference; they say that the modulus of 
elasticity of brass is 14,000,000 as compared 
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disks oaded another draw can be made, the partly 

into 9 shuttle-foed press for the first of a cases must be washed and coated 
draws, in which high-prossur with @ soapy solution, which serves os a lubri- 

the metal cylinders cant and protects the dies during the stamping 


 Cold-drawing hardens the steel and succes 4 Girl operator loads cases into a dial 
sive draws would make it brittle and easily pratt fos the second drow. Twin plungers 
tool 


cracked, So between the early draws, the case | do the stamping. Women fill thr 
must be annealed in a gos furnace at around quarters of the jobs at Corcoran-Brown, and op- 
1,300 degrees F. to restore needed elasti erate whole lines of these automatic presses 


with 30,000,000 for steel. In laymen’s “ ? 2 
language, brass is elastic enough to ex- 7 Cleeve of timing, machine, wtch cols ofthe 
pand, but stiff enough to contract in gach case must be controlled within a few thousandths 
the right degree, Steel is so elastic that of an inch to assure proper loading, functioning, and 
it may overexpand, and then freeze or . Final inspection has 13 gauge examinations 
stick without contracting enough. 

First of all, Patterson had to find out 
whether it was mechanically possible to 
draw a shell case out of steel. The 
best opinion and experience in the in- 
dustry said “No.” There was a kind of 
rule of thumb that cold drawing of steel 
could be done only in the ratio of three 
to one. That is, the finished part could 
not be much longer than three times 
its base diameter. 

Patterson's staff licked that within a 
month. They (Continued on page 206) 
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5 Final drow on the big 57-mm. shell core is done 
by this huge hydroulic press, whose plunger ex 

erts some 40 tons of pressure on the metal piece 

As a tofety measure, the operator must step bac 

and press switches with both hands to operate the 

plunger. An ingenious hydraulic system, built into 

the plunger, employs the final downward thrust of At top, girl cils coses feeding 

the press to strip the cose off the plunger and then to tapering machine. Gas flames 

eject it downward to a conveyer belt below the mo (above) mouth-onneol a row of coses, 

chine. The hydraulic Ai . that the topered mouth is slightly 

in easing the shell cose r more elastic than the body of the case 


@ Final processing includes coat i g Alter dipping, vornith tends to collect in 


nish, which is then boked on fo p @ bead of the cose's mouth. To prevent this 
from rust or corrosion, and lessen the risk of sparking bead from hardening, the conveyer passes over 
if the cose strikes against other metal. Varnish soves 0 130,000-volt "detecring plate” whose power: 
copper by replacing the older type of protective plating ful electric field pulls off oll the excess varnish 


Both opposing connecting rods on 
8 rotate on the same 
bearing. The two rods 
tide the outside of the beari 


Cre Faulty Bearinge 


CHECK THEM 


NORMAL HEAVY 
OIL FILM OIL FILM 
BLOCKS 

TRANSFER 


EXCESSIVE 
BOLT CLEARANCI 
ALLOWS ROD TO 


be bald 


FAILS NEAR PARTING LINE. 
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IF OIL PUMPING PERSISTS AFTER 


By RALPH ROGERS 


HILE worn piston rings and defective 

valve guides are often the cause of ex- 

cessive oil consumption, smoky exhaust, 

and a knocking engine, these troubles sometimes 
persist even when new rings and guides have 
been put in. In these days of high-speed, high- 
compression engines that use a pressure, or 
forced-feed, system of lubrication, it often will 
be found that the source of the difficulty is de- 
fective bearings. Worn, scored, or ill-adjusted 
camshaft, crankshaft, or connecting-rod_ bear- 
ings can make an engine miss or knock and 
cause low oil pressure, pre-ignition and spark 
knock, heavy carbon deposits, backfiring in the 
muffier, and generally poor engine performance. 
‘There are three types of main and connecting- 
rod bearings in use. The most common type is 
the precision-insert, interchangeable bearing 
which requires no boring, reaming, or other fit- 
ting for its installation. These bearings are steel 
or brass-backed inserts lined with about .0025” 
of bearing material. On this type, it is not 
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necessary to remove the piston and con- 
necting-rod assembly to replace rod bear- 
ings, nor does the crankshaft have to be 
removed completely in replacing the main 
bearings. Anyone with limited knowledge 
can install them without special tools, 

‘The other two types are the thick-walled 
bearing and the direct-babbitted bearing, 
both of which are bored or reamed to exact 
size after being assembled in the crankcase 
or on the connecting rod. With these types, 
the pistons and connecting-rod assemblies 
must be removed to replace rod bearings, 
and the engine must be removed from the 
chassis to replace main bearings. Adjust- 
ments, however, can be made by removing 
shims. 

It is essential that the proper clearance 
be maintained between the inside surface 
of a bearing and the outside circumference 
of the shaft that revolves within it. In 
checking clearances, remember there must 
be a space between the bearing face and the 
shaft for a film of oil to separate the sur- 
faces in order to prevent metal-to-metal 
contact and resultant friction. The oil allows 
no more play than a shim of the hardest 
steel, so in leaving this space, there need be 
no fear of bearing knock, 


this will result in a bearing failure or a 
scored shaft. 

Fitting Bearings. Bearings of the pre- 
cision-insert type should be replaced in sets, 
and under no circumstances should you at- 
tempt to file or alter the bearing caps to 
obtain proper bearing fit. If the bearing 
is not designed for fitting with shims, they 
should never be installed. Always use shims, 
however, in bearings designed to take them. 

When a precision-insert bearing is worn, 
replacement can be made without removing 
the rods or crankshaft. To replace main 
bearings, remove the bearing cap and take 
out the worn lower shell. A suitable tool 
can be made to remove the upper shell by 
using a cotter pin with the rounded end 
flattened to form a T. Insert the long end 
of the pin in the oil-passage hole of the 
crankshaft and, by rotating the shaft in the 
reverse direction, bring the T-shaped head 
into contact with the bearing s0 as to force 
it out. 

To install a bearing, place a new upper 
shell on the crankshaft journal with the 
locating notch in the correct position, and 
rotate the shaft to turn the shell into place. 
‘Then install the lower shell in the cap and 
replace the cap, Connecting-rod bearings of 


Sabotaging Your Engine? 


RINGS AND VALVE GUIDES HAVE BEEN REPLACED 


The amount of this oil clearance should 
be as recommended by the manufacturer. 
However, when this information is not avail- 
able, allow .001” for each inch of shaft 
diameter. For example, if the diameter of 
the shaft is 2", the clearance should be .002”. 

Rod bearings on a Ford V-8 are of the 
“floating” type, which means that clearance 
should be provided on the outside as well 
as on the inside of the bearing shell. The 
correct clearance between the shaft and 
bearing and between the bearing and con- 
necting-rod bore is .0015”. 

Cleanliness. Before installing bearings, 
the interior of the engine should be cleaned 
thoroughly. This cleaning job should extend 
to the oil pan, oil lines, connecting rods, 
crankshaft, caps, and all other parts. The 
presence of one small particle of metal, 
carbon, or sand lodged between the back of 
the bearing and the rod or cap, or between 
the face of the bearing and the crankshaft, 
will cause a hot spot due to the elimination 
of the oil clearance at that point. Eventually 
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this type are replaced simply by taking off 
the bearing cap and slipping the old shelis 
out and the new ones in. 

To check the fit of bearings, use a piece of 
brass shim stock 1,” wide and \4” shorter 
in length than the bearing. The thickness 
should be about the same as the minimum 
allowable clearance. If desired, this check- 
ing shim can be made from cigarette papers, 
which are from .0008” to .0016" thick. Use 
one or more to obtain the desired thickness. 

Lay the checking shim lengthwise in the 
center of the bearing, install the bearing cap, 
and tighten the cap bolts. Test the fit of a 
main bearing by rocking the crankshaft 
through an arc of 2”—not more than 1” in 
either direction. If the shaft is movable, but 
with a fairly heavy drag, the fit is good. 
Now remove the checking shim and replace 
the cap, but do not tighten the cap bolts, as 
this bearing must be loose in order to check 
the fit of the other bearings. 

When connecting-rod bearings are fitted 
properly, it should not be possible to move 
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Babbitt melted in center and 


Babbitt 
particl 


reducing or des! 


the local oil clearance 


Air space blocks 
heat flow from 
bearing surface 


Grit in oil scores soft bearing fo: 


the rod endwise by hand when the checking 
shim is in place, but a light tap with a 
hammer should move the rod endwise along 
the shaft. If, when checking a main bear- 
ing, you find that the crankshaft moves 
easily with the checking shim in place, or, 
when fitting a rod bearing, that the con- 
necting rod can be moved by hand, that 
bearing is too loose. In this case, an under- 
ze bearing of the correct diameter will be 
needed. To determine the proper undersize 
required, keep increasing the thickness of the 
checking shim until you discover the right fit. 

Bearing Adjustment. To make an ad- 
justment of thick-walled babbitt or direct- 
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s displaced by 
andr 
around it, greatly 


foilure to clean dirt off 
the seat burns out bearings by preventing normal heat dispersal 


A typical lubrication system (left) 
pene oh Isle man Coatings Toe 
oil enters holes in the crankshaft 
‘ond through small passages travels 
to all the connecting-rod bearings 


babbitted bearings, simply re- 
move the bearing caps and 
remove an equal number of 
shims from both sides until 
a metal-to-metal contact is 
established with the crank- 
shaft. Then replace the same 
thickness of shims on each side 
to establish the correct clear- 
ance. However, if the bearing 
material is rough or shows 
only partial contact, the bear- 
ing may be scraped to obtain 
maximum contact. This is a 
job for an expert. If the bab- 
bitt is cracked or worn ex- 
cessively, new bearings should 
be fitted and line-reamed to 
fit the crankshaft. 

Ford V-8 Connecting Rods, 
In these engines, connecting 
rods from two opposing pistons 
operate side by side on each 
crankpin and on one bearing 
ng assembly. These bearings are 

made in halves and have bear- 
ing metal applied to both the 
outside and inside surfaces, 
The rod rides on the outside 
circumference of the bearing 
and the inside face of the bear- 
ing rides on the crankpin. With 
this design, the bearing is free 
to “float” or turn independently. 

Oil clearance must be pro- 
vided on both sides of this type 
of bearing, and end play must 
exist between it and both rod 
and crank cheeks and also 
between rods. These bearings 
sometimes spread, reducing the 
clearance between the back of 
the bearing and the rod. Bring 
a spread bearing back to shape by holding it 
on a wood block and striking it gently with 
a soft mallet. Check carefully for binding 
when reinstalling such a bearing. 

Reassembling. If the original bolts can- 
not be used for any reason, the new bolts 
must be an exact fit for the old holes. This 
is necessary to avoid spreading of the bear- 
ing, as illustrated in a drawing on page 128, 
which would allow too great an oil clearance 
on the sides of the bearing next to the 
Excess oil acts as an insulator, caus- 
ing overheating and damage to the bearing 
metal at these points. Be sure to replace all 
cotter pins after tightening the nuts. 
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WATER IN A GAS TANK can be gauged 
accurately and instantly with the aid of 
a new chemical paste that is simply 
spread on the measuring stick and turns 
from gray to red on contact with water. 
‘The paste is not injurious to the hands 
and may be applied quickly with a finger 
when the presence of water is suspected 
in tanks such as those in use at airports, 
marine terminals, bulk plants, and serv- 
ice stations. Water at the bottom of the 
tank changes the color of the chemical, 
leaving a clean, sharp line at the gas- 
water dividing level. 

‘The paste is not subject to evaporation 
and may be kept indefinitely, a 214-oz. 
jar being enough for about 500 tests. It 
is also not affected by gasoline, and that 
left untouched by water may be scraped 
off the gauge and returned to the jar for 
reuse. 


LIGHT TIRES ON THIS TRAILER and wood in- 
stead of steel construction save critical mate- 
rials in the transportation of war-plant and 
other workers, The trailer mounts eight tires 
of the new Victory type that use but a few 
ounces of crude rubber compared to the 60 
percent of crude required for heavy bus tires, 
‘The trailer seats 24 persons, and the converted 
sedan pulling it carries 15 more, 


How Ingenious Readers Solve Their Gasoline Problems 


BICYCLE WHEELS mounted on a frame 
of thin-wall conduit and powered by a 
214-hp. motorcycle engine form the basis 
of this motor bike built by Edward 
Stuebe, of Watertown, Wis. The machine 
can do 35 miles per hour. 


AN ELECTRIC BIKE may be made from 
a bicycle by installing two storage bat- 
teries to power an old 12-volt Dodge 
starter-generator. With a sprocket ratio 
of 1 to 3, Walter V. Evans, of Buffalo, 
N. ¥., gets over 50 miles per charge. 


RIDING TANDEM on a homemade motor 
scooter that boasts between 60 and 70 miles 
to the gallon of gasoline and can make 40 
miles per hour does the trick for Harold G. 
Via, of Waynesboro, Va. Eight months of 
spare-time work with parts from such 
things as wheelbarrows, bicycles, automo- 
biles, motorcycles, and electrical equipment 
brought the machine into being. 

‘Wheels and tires were taken from two 
pneumatic-tired wheelbarrows. The engine 
is a 3-hp., four-cycle type from an old motor- 
cycle, from which a three-speed transmis- 
sion also came. Equipment includes hand- 
grip control levers, an electric starter, head, 
tail, and stop lights, and an instrument panel, 


ag 


Stortin with terrific 
lunge, Williams curved in ond 
out of traffic at high speed 
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GUS Cures a 


Case of Gasoline Jitters 


IT WASN’T THE CAR THAT WAS HAYWIRE—IT WAS THE CUSTOMER 
me that you might be able to help me out.” 


By Martin Bunn 


E WAS a tall man and a very thin one, 
and as he stood in the doorway peer- 
ing into the Model Garage shop Gus 

Wilson noticed that he was lighting a fresh 
cigarette from one that wasn't more than 
half smoked. The hand that held the stub 
was shaky. “Poor guy's got the jitters 
about something,” Gus remarked mentally. 
“Well, a lot of people have a right to have 
the jitters these days." He gave the visitor 
his usual friendly grin and asked, “Some- 
thing I can do for you?” 

‘The tall man’s lips jerked into an answer- 
ing smile as he came into the shop. “You're 
Gus Wilson, I take it,” he said. “My name's 
Williams—Henry R. Williams. I’m the super 
at that United Machine Corporation plant a 
few miles down the road, and I'm living at 
the Park House until I can find some place 
to move my family. I've seen you in the 
dining room down there. The manager told 
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“T'd be glad to, Mr. Williams,” Gus told 
him heartily, “What is it you want me to 
help you out of?” 

“I'm having gasoline trouble,” Williams 
announced gloomily. 

Gus laughed. “So's everybody,” he said. 
“What's your particular brand of gasoline 
trouble?” 

“Not being able to get enough of it,” 
Williams told him, “We're working three 
shifts on a government contract, and I have 
to make two round trips per day between 
the Park House and the plant. The ration- 
ing board here gave me what they said 
would be enough coupons to see me through, 
but I've used all but four of them, and there 
are still almost two weeks to go. 

“Of course, I applied for more gas yes- 
terday, but they turned me down. Trouble 
is, they figure 15 miles to a gallon and— 
believe it or not—tI can't get over 10 miles 
a gallon out of my car. It isn't a big bus, 
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either—just an ordinary ‘41 six-cylinder 
sedan, I ought to get 16 or 17 miles at least. 

“Funny thing about it all is that I can't 
find anything wrong with the car. It runs 
as well as it did the day I bought it. Must 
be the fault of the gas they're selling these 
days—it's terrible!” 

“Gas isn’t what it used to be. There's no 
doubt about that,” Gus agreed. “But it isn't 
bad enough to account for your getting only 
10 miles a gallon out of a job which ought 
to give you 50 percent more mileage than 
that, Got your car outside? Good. Suppose 
you drive it in and let me have a look at it.” 

‘Williams ran his sedan into the shop and 
got out. “How's your lubrication?” Gus 
asked him, 

“Tt should be all right,” Williams said. “T 
had the car greased only last week, at the 
same time I had the oil changed. 

“Good enough,” Gus told him. “Then it 
isn’t at all likely that it's friction that's 
wasting your fuel. But there are a lot of 
other things that make a bus burn more gas 
than it should. Maybe none of them is the 
matter with your car, but T'll do a little 
checking to make certain of that. How long 
is it since you had your spark plugs cleaned 
and adjusted 2” 

“Oh, maybe a month,” Williams told him 
after a moment's thought. “No, it’s a little 
longer than that—maybe two months. But 
I never miss on having that attended to 
every 5,000 miles.” 

“Two months,” Gus said, “Your plugs 
should be all right then. But T'll have a 
look at them anyhow—they foul up very 
quickly with some of the gasoline we're 
getting. Bad plugs are vicious fuel wasters. 
‘Maybe you remember reading about those 
tests they ran out at the University of 
Michigan a couple of years ago—they 
showed that bad plugs waste one gallon of 
gas out of every 10 you put in your tank.” 

He checked the plugs carefully. Then he 
shook his head. “They are all giving a good, 
hot spark,” he reported, “and that’s all you 
can ask of any spark plugs. Well, let's see.” 

Working with the seeming 
casualness with which he cam- 
ouflages his close attention to 
every detail, Gus checked the 
fuel line. He found no leaks in 
it. He examined the octane se- 
lector. It was set properly. Then 
he had a look at the carburetor 
jets. They were clean. 

He straightened up, pulled his 
pipe out of his overalls pocket, 
filled and lighted it. Then he 
grinned at Williams, who was 
making no attempt to cover up 
the fact that he was rapidly 
losing his patience. “So far—no 
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explanation,” Gus observed calmly. “Your 
car seems to be in first-class condition. Of 
course, there may be a compression leak in 
one of the cylinders, but that wouldn't alto- 
gether account for such high fuel consump- 
tion. Let's get scientific and find out exactly 
what mileage you're getting. I'll hook on a 
mileage tester—it’s one of the instruments 
my partner, Joe Clark, is always accusing 
me of liking to play with. Then, if you have 
the time, let’s go out and take a ride.” 

“I'm a busy man, and I haven't any time 
to waste!” Williams snapped. “But I've got 
to get this car fixed so that it will burn less 
gas, so if you think you can do the job, go 
ahead and do it your own way. All I ask for 
is results! Meanwhile, I've got to call the 
plant. Where's your phone?” 

“Right in there,” Gus said placidly, point- 
ing toward the office door with the stem of 
his pipe. 


HEN Williams came out of the office 
a few minutes later, he found Gus in 
the driver's seat of the sedan. “Hop in, Mr. 
Williams,” he called, “and we'll find out 
what this bus of yours really can do.” 

Williams got in, and Gus backed out of 
the shop and drove slowly up the road, 
When, about a mile out of town, they came 
to a straight, almost level stretch of high- 
way, he pressed his foot slowly down on the 
accelerator until the speedometer registered 
30 miles per hour. There was so little traf- 
fic on the road that they had it almost to 
themselves. Gus held the speed steadily at 
30 for 10 minutes. The mileage tester 
showed 22 miles per gallon! 

Williams lighted another of his endless 
chain of cigarettes and puffed nervously for 
a few seconds. “Twenty-two miles! he 
broke out. “That's impossible, I tell you! 
Either that fool tester of yours is screwy, 
or you're crazy. Ob, I’m sorry, Mr. Wilson 
my nerves are all shot. But if you can’t 
think of any more sensible way of trying to 
find out what's the matter with my car 
than-—" (Continued) 
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“Let's give the tester another chance,” 
Gus interrupted coolly. He swung the car 
around easily and headed back toward town. 
There still wasn’t enough traffic to bother 
them, but now they were climbing a very 
slight grade, The tester showed a fuel-con- 
mption rate of a gallon for 21 miles. 
“That doesn’t prove anything,” Williams 
insisted. “Even if that tester is accurate— 
and I don't believe it is!—the conditions are 
altogether different. Out here we're on an 
almost level road with very little traffic. But 
between the Park House and our plant it's 
all up and downhill, and the traffic is heavy, 
and there are a lot of stop lights. You can’t 
say that this is really a conclusive test at 
all, Wilson.” 
know,” replied Gus, “I was thinking 
about that too. How’s this for an idea? Sup- 
posing I meet you at the Park House after 
dinner this evening, and we make the round 
trip from there out to your plant and back 
just the way you make it twice a day, and 
then see what the tester shows?” 

“Well,” agreed Williams, a little slowly, 
“I just have to find out what ails this 
blasted car of mine. I've rather lost faith 
in that little tester you seem so proud of— 
oh well, I guess we'd better give it a fair 
chance, Yes, I'll meet you this evening 
around seven o'clock.” 


US finished eating a leisurely meal at 

the Park House and found Williams 

impatiently pacing the length of the lobby. 

“Thought you weren't coming after all,” he 

grumbled, as Gus strode toward him, pipe in 
mouth and grinning amiably. 

“Oh, I always keep appointments,” 
laughed Gus, “but I enjoy my food, too— 
and I don't like to eat fast.” 

‘The two of them went out and climbed 
into Williams's sedan. “You drive this time,” 
said Gus. “By the way, how long has your 
car been standing? 

“Two hours,” the other told him. 

“Then we're starting the trip with a cold 
engine, the same way you start most of your 
trips,” Gus said. “That accounts for some 
part of your high fuel consumption—when 
you start a short drive with a cold engine, 
your fuel mixture stays rich for most of the 
trip. Still, that wouldn't account for the 
amount of gasoline your car uses. 

“Well, suppose we start. We'll have to get 
this mystery solved sometime. I always say 
there’s no time like the present when there's 
a trouble-shooting job on the fire.” 

Traffic along the highway was very heavy. 
Busses, trucks, taxis, and a few private 
cars filled the road. Williams started out 
with a terrific lunge; then, driving as fast 
as he could, he curved in and out of the traf- 
fic. When a red light forced him to stop, be 
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kicked on the brakes hard, almost jerking 
Gus out of his seat, and when he started 
again he accelerated rapidly. Gus, sitting 
beside him, smiled inwardly but held his 
peace. The mileage tester now showed the 
rate of fuel consumption to be a galion for 
10 miles. 

“Aha!” said Williams triumphantly. 
“Didn't I tell you! Now that tester of yours 
is working right! 

“Tell you what,” Gus answered, “‘let’s turn 
around and go back to town. ‘This time, 
let_me drive.” 

Conditions on the road were almost ex- 
actly the same as they had been on the trip 
out to the plant. Gus, however, kept the 
speed of the car at a steady 30 miles an 
hour. When he had to use the brakes, he 
applied them as gently as possible, and then 
accelerated very gradually to regain speed. 
A glance at the mileage tester showed that 
this time they had used gasoline at the rate 
of a gallon for 16 miles. 

Mr. Williams tilted his hat far back on 
his head, lit still another cigarette, and 
sputtered, “But—but I don't understand it! 
It’s the same road, te same car... Wilson, 
what's the answer?’ 

Gus chuckled. “Well,” he said, “If you 
don’t mind my saying so, the matter isn't 


with the car or the road at all. The matter 
is with you. 
“With me!” exclaimed Williams. “What 


do you mean—with me?” 

“Take it easy,” said Gus, cheerfully. “You 
haven't committed a crime—exactly. You're 
just in too much of a hurry, that’s all.” 

Williams's rather tense expression relaxed 
just a little. “Well, I'll be—” he said. “Do 
You mean to say that my driving causes that 
much difference in the gasoline consump- 
tion?” 

“That's about it,” replied Gus. “You see, 
you waste just about one third of your power 
and gasoline by accelerating too fast when 
you want to go and braking too severely 
‘when you have to slow down. It’s a case of 
nerves, Mr. Williams—gasoline jitters, we'll 
call it. Use your head. take it easy, and see 
if you won't get 15 miles to a gallon out, 
of your bus.” 2 

“You know, Wilson,” replied Williams] 
earnestly, “if I hadn't seen this little demon-, 
stration with my own eyes I'd never have 
believed it. And what's more I would have 
put up a pretty big argument to prove you 
were wrong. But this time the proof of the 
pudding is in the seeing, I guess. Anyway, 
I certainly appreciate all your trouble. And 
Tl certainly take your darned good advice.” 

“Good!” beamed Gus. “Glad I could be of 
service. And don't forget—those jitters of 
yours are pretty expensive. The less you 
have ‘em, the more gasoline you'll have!” 
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" Trouble-Shooting 
Under Fire 


ARMY MECHANICS, TRAINED FOR DOUBLE 
DUTY, ARE AS QUICK ON THE TRIGGER 
AS THEY ARE WITH A MONKEY WRENCH 


'HE soldiers in Uncle Sam's mobile ord- 

nance-repair units have to be as versatile as 
any fighting men on the face of the earth. 
able to repair anything mechanical from a 
Swiss watch to a piece of heavy artillery, yet 
ready to drop tools, snatch up automatic 
weapons, and give battle at a moment's notice. 

‘Time was When ordnance men were tech- 
nicians and nothing else. Modern war changed 
that, with fast enemy motorized units sweep- 
ing behind the main battle lines, or swarms of 
parachute troops suddenly dropping out of the 
skies to slash at supply lines or repair bases. 

A normal mobile ordnance-repair company 
will include about 150 men and 25 vehicles 
ranging from a handy utility jeep to a massive 
brute of a 10-ton La France wrecking car 
which can lift and tow any armored vehicle 
short of a heavy tank. The company tries to 
set up shop in wooded terrain, getting the best 
possible concealment while still leaving road- 
way enough for crippled vehicles to be brought 
in for major repairs. But the outfit doesn’t 
just wait for business. It sends out special re- 
pair units as they are needed. 

The trucks and cars of the company, tucked 
away in bivouac a mile or more off the main 
road, are miracles of compact organization, 
with precision tools and heavy equipment in- 
cluding lathes and grinders. They carry their 
own electric-power plants. 


A spare-parts truck olso includes @ shop office (right) 
where paper work is done ond all records are filed 
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of field shop truck ore raised 
repairmen more working room 


ns repair delicate pre 


ion 
os well as heavy tractors, tanks, and trucks 


i 
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HOME AND WORKSHOP 


HOT AND BOTHERED? Try these remedies for home comfort. From attic to cellar 
they are: (I) an open window or louver to allow warm air to escape, (2) an exhaust 
fan to blow it out, (3) insulation, (4) awnings, (5) closed windows and double shades, 
(6) an open basement window, (7) a blower fan attached to the hot-air furnace 


thoes Keep Osun ttre Cool 


for Het Weatlion Cowfort 


By J. HAROLD HAWKINS 


Author of Your House 


ELAXATION comes with bodily com- 
fort, and your bodily comfort depends 
upon relief from oppressive heat and 

humidity. Any comfortable indoor tempera- 
ture in summer is relative. That is, if it is 
90 deg. outdoors in the shade, 75 deg. in the 
house will give you that desired relief. Less 
than 75 deg. would be too great a variation 
in temperatures under normal conditions, 
especially when you are likely to be going 
outdoors several times during the day. 

Cooling your house to create a 15-deg. 
variation between outdoor and indoor tem- 
peratures, without benefit of mechanical air- 
cooling gadgets such as air-conditioning 
systems, depends to a large extent upon 
ventilation. Other important factors are 
awnings, window shades or shutters, and in- 
sulation between the joists of the attic floor, 
in the order mentioned. 

Ventilation divides itself into natural and 
artificial methods, Natural ventilation con- 
sists of opening all inside doors of the house 
from cellar to attic, which allows warm air 
to rise gradually to the attic and drift out 
through one or the other of two opened win- 
dows or louvers located at opposite sides or 
ends of the attic. As the warm air escapes 
from the attic, it is replaced by warm air 
from the rooms below, and as this air moves 
upward, it in turn is replaced by cooler air 
coming up from the basement. 

Outside air must be taken into the base- 
ment, normally through a cellar windov? 
near the ground level and on the shady side 
of the house. Any natural movement of air 
in your house depends upon a ready supply 
of fresh, cooler air to take its place as it 
rises. Warm air cannot force its way out- 
side through the attic if it has to leave a 
partial vacuum in order to do so, and the 
comparatively cool air cannot rise from the 
basement unless there is more incoming cool 
air to replace it. Nor will the cooler air rise 
from the basement if there is any way for 
other air to get into the house through win- 
dows or outside doors. The house must be 


shut tight on all intervening floors to create 
a draft from the cellar to the attic. 

Direct sunshine on the outside walls of the 
house, and especially on windows, heats the 
air inside the house to a marked degree. 
Much of this rise in temperature can be 
avoided if both awnings and window shades 
are used to keep the direct rays of the sun 
off the windows. Awnings should be of the 
open-side variety, not the type that enclose 
a window on three sides, to allow cufrents of 
air to pass by rather than to collect under 
the hot canvas and form heating zones. On 
the inside, two shades with an air space be- 
tween them form a surprisingly effective 
insulating blanket before each window. 

At night, when the heat of the day has 
cooled down to the inside temperature of 
your house, windows and doors may be 
opened for a complete change of air. Up- 
stairs windows left open all night, if the 
temperature outside is cooler, will tend to 
cool not only the indoor air but also walls 
and furnishings that have absorbed heat 
during the day. In the morning, however, 
just as soon as the sun begins its warming- 
up process, close the house tight, lower all 
awnings, and pull all the shades down on 
the sunny side 

Inside doorways, as a rule, do not reach to 
the ceiling level by a foot or two, and even 
though all the doors are kept open, a thick 
blanket of warm air will be trapped against 
the ceiling and be pretty well stymied for an 
opportunity to move and rise to a higher 
level. The remedy consists of either grills or 
transoms between the tops of inside door- 
ways and the ceiling, or registers through 
the ceilings to rooms above or to the attic. 
‘These aids for air to circulate of its own free 
will are very important, not only for summer 
cooling but for warm-air heating in winter 
as well. Shutter doors can be used in place 
of solid doors for any rooms where daytime 
privacy is required. 

Artificial methods of air circulation give 
more rapid results and, of course, will do a 
thorough job of ventilation against odds. 
There are two general ways of forcing air 
through a house. One is to use a fan in the 
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warm-air furnace to force cool air up air circulation is an attic fan which draws 
through the regular heating ducts to the warm air out of the attic and delivers it 
various rooms in the house. Such a circu- outdoors through a louver, preferably one 
lating fan is regular equipment on many located as near the ridge of the roof as 
modern warm-air furnaces and can be in- possible. Either or both fans can be operated 
stalled in the top of the jacket of many at the same time to boost the volume of 
types of old furnaces. The other means of air being moved up through the house and 
out through the attic. 

To furnish a supply of comparative- 
ly cool air for the furnace fan to 
handle, an intake can be built, with a 
little effort, by digging a trench from 
a shady spot in the yard to the base- 
ment, Lay a continuous line of sewer 
pipe in the trench and seal the joints 
with cement mortar to keep water 
from leaking into the line. This air, 
taken from ground level and passing 
underground to the basement, will be 
still further cooled because of its 
travel. It will provide a positive feed 
that will relieve any tendency toward 
forming a vacuum in the basement be- 
cause of the action of the fan in taking 
the air out, 

Cool air forced up through furnace 
ducts will tend to create a pressure in 
upstairs rooms which, in turn, will 
help force warm air up to the attic. 
‘The regular cold-air returns to the 
furnace from upstairs must definitely 
be cut off or the grills covered with 
rugs. Remember that the use of a 
furnace for cooling is the reverse of 


One method of getting cool, fresh oir into o 
ovement is through cn underground ‘pipe 
with an intake ot  shody spot in the yord. 
‘hic halos to replace tte Gea from the base: 
ment fo cleulate through a hot-air system 
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‘An exhaust fan over o grille set in the 
attic floor draws warm air up. Return 
ducts in a hot-air furnace system must 
be cloted to keep cool air in the house 


allow cool air to circulat 
they do not reach to the c 


ling, o vent 
cor transom will keep o stognont blanket 
from forming. Shutter doors may be used 


where privacy is desired. Two shades on 
the inside of a closed window will afford 
additional insulation against outdoor heat 


using it for heating, and to 
draw the cool air off the 
floors down to the basement 
through return ducts would 
only defeat the whole cool- 
ing effort. 

An attic exhaust fan, used 
with or without a furnace 
fan, is a most important 
part of artificial ventilation 
for home cooling. Such a 
fan, used in an attic that 
has no opening other than 
the one between it and 
downstairs, has a positive 
effect in that it constantly 
draws air up into the attic to replace that 
which it exhausts outdoors. If the exhaust 
fan has an intake box, it will function to 
better advantage than if it is merely mount- 
ed on a shelf in front of a louver. An ordi- 
nary electric fan will be of some help, but it 
will not be nearly as efficient as one de- 
signed for the job. 

Insulation, we all know, is a barrier 
against heat as well as cold, so insulation in 
the walls of a house, between the joists of 
the attic floor, or between roof rafters adds 
its effect in the matter of house cooling. If, 
for instance, you have attic-floor insulation 


oo 


in your house, it will be a help 
— in’ ventilating for coolness, 
Although the air under the 
roof will be heated as usual, 
the temperature of the air 
downstairs will be lessened 
because of the layer of insu- 
lation between it and the hot 
attic. The forced circulation 
of air from downstairs to the 
attic and out through a louver 
will not only further cool the 
downstairs rooms, but will 
keep up the continuous flow 
of new air that counts so 
much in summer cooling. This 
continuously moving air will 
prevent the forming of a hot- 
air blanket in the attic and 
avert a partial reduction of 
the efficiency of the insulation. 

‘Humidity coupled with high temperature 
is particularly exasperating when you are 
trying to relax in hot weather. Circulating 
cool air not only reduces the relative hu- 
midity—because the cooler the air the less 
its ability to hold moisture—but moving air 
also assists your body in its normal function 
of dissipating its own heat which, summer 
or winter, remains at 98.6 degrees. It is 
surprising what a difference a positive flow 
of air will make. Of course an electric fan 
will give temporary relief, but when you 
shut the fan off the reaction is that of being 
more uncomfortable than before. 
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ILLIAM J. BURTON answers this query with 

a description of such a cooler. It consists of 
an old 20” automobile fan, a 1/10-hp. motor, six 
homemade air filters, a drip pan, and a water supply 
system, all enclosed in a wooden cabinet 2’ by 2° 
by 4. 

Warm, humid air is drawn into the cabinet by the 
fan and forced past the filters, which are kept 
moist by cold water dripping on them from a pipe 
above. They not only absorb moisture from the 
warm, humid air, but cool the air as it passes. The 
water collects in a drip pan, and any excess is 
drained off through a %" copper tube located 2” 
above the bottom. 

Wire screening protects the fingers from contact 
with the fan, while several coats of hot, boiled 
linseed oil seal the plywood interior against the 
moisture in the air. Where running water is not 
available, the cabinet should be built higher so that 
@ tank may be placed in the upper part. 

The 2" by 28” filters are suspended from the top 
of the cabinet at an angle so as to partially obstruct 
the passage of air, A baffle between the pan and 
the front of the cabinet guides the moving air to 
the louvered opening. Water is fed to the filters by 
¥%” copper tubes soldered into a 4” manifold. A 
valve of the type found on gas heaters passes just 
enough water to maintain a continuous, slow drip 
from the filters into the pan. 


Filters (left) ore made of burlap 
}d on galvonized-s 


pan, 
and paint them inside with os- 
phaltum. Mount the fan bearing 

jiece os in the photo 
at right, which shows the cabinet 
before the filters are set in. Fon 
and motor pulleys are same site 


A hose connected to on overhead 
manifold supplies water to the 
filters. Where running water is 
not available, a tank may be used 


Toy Birds Enliven This Nursery Plaque 


UAINT, pink-spotted 
birds in flight across a 
rose-tinted cloud form 

this decorative plaque, which 
will intrigue children and pro- 
voke a chuckle or two from 
grownups. 

‘The bodies and heads of 
the birds are small turnings 
fastened together with short 
lengths of dowel. Round- 
headed brass tacks serve for 
eyes. Short bits of dowel are 
notched at one end to form 
the bills. Wings and tails 
are of bright tin cut from a 
tin can. The birds are 
mounted about 1%” in front 
of the plaque by %” dowels 
glued into holes drilled %” 
deep. 

Both the wings and the tails 
fit into saw cuts. The V-cuts 
in wings A and B face toward 
the tail. All wings and tails 
should be fitted into the slots 
before they are bent. 

‘The birds shown have pink 
backs, spots, and bills, and 
white bodies. Two tones or 
two colors may be applied to 
the plaque—for example, the 
top half may be pink and the 
lower part white. Leave the PLAQUE OF STOCK 


parts made of tin plate un- amp 
painted.—JUAN OLIVER. a 


AUGUST CHECK LIST [SHIPSHAPE HOME] 


1. Replace frayed sash cords and tighten rattling windows. - 
2. Make permanent roof repairs, or completely reroof if necessary, 


3. Check gutters and leaders; make any necessary repairs or 
replacements. a 


nursery i this colorful wall ploque, Any number 
of similar birds might be grouped on a large panel in various ways 


4, Inspect all flashings; apply roofing compound. 

5, Repair rotted porch columns, railings, and steps. 

6. Waterproof basement walls during dry weather. 

7. Replace or repair deteriorated siding or siding shingles, ' 
8. Paint flat porch roofs, patching first if necessary. 

9. Clean chimney flues from top to bottom. 
10. Overhaul fireplace damper and clean out smoke shelf. 
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GARMENT-BAG CLOSERS made out of 
wood, like that shown below, tal 
place of tippers ond other typ 
rs now scarce, The ¢ 
closure are two 
on the cloth and a grooved rod to 
3 


over them. The bag is op: 
top to permit access, and is sealed from 
dust ond moths. w rod is moved 
into plac essary to 
launder # sy matter 


Yo remove the sliding member entirely 


AN ODORLESS DEODORANT {not 
thown) has been placed on the market 
‘way with odors by chemical 
neutralizes them at the 
stead of covering them up with 
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WOODEN SHOE SOLES that have the flexi 
id to outwear both, are now avai 
through development of a new binding material that joins 
the sole with the upper. The soles are made in sections or of 
wooden dowels. They are bonded to a waterproof fabric 
‘of cotton on carpet looms and impregnated wi 

plastic. It is “vulcanized” to the sole and then to the upper 


THIS PLASTIC TIE RACK with pegs for twenty i 
ly of noncritical materials. A hook at on 
ther belts, and a shallow 


lostic cup a 


ps cuff ‘and tie clasps from rolling un 
the bed. Hung inside a closet door, the rack can be swung 
back s0 thot fluth with the door when not in use 


SHOE POLISH and dauber are kept together 
in this glass container. A large compartment 
cot one end holds the shoe-cleaning paste, while 
cot the other end there is a smaller compartment 
for keeping a special applicator. Each end has 
its own cover. The applicator is made to take 
the place of a bruth for the purpose of rubbing 
the polish on the shoe, ond itis acid that it 
will lost as long as the supply of paste will, 
cor for about six months of average use by one 
person. The shoe polish is available in all of 
the popular sha 

‘and dark tan. Th 
mates it especiolly handy for those who travel 


TARNISHPROOFING SILVER for vacation 
storage is now a simple matter with a new 
chemically treated tissve paper. Family 
heirlooms, jewelry, or table service will 
be protected against the sulphurous fumes 
in the atmosphere just os long as they a 
the paper, which is mod. 


LETTERS AND PHOTOGRAPHS thot o 
man in the service sends home can be sofe- 
ly treasured in this handsome record book. 
The leathorette-finished cover is die en- 
graved with a full-color reproduction of 
the service flag. Plastic rings used os 
binding permit the book to be opened 
perfectly flat without bending the pages. 
enough to hold many letters, plotos, 
ings and the like, it should ¢ ove 
a welcome gift to any service man’s favaily 


AN ELECTRIC BRUSH, shown abov 
up onimal hairs and lint as it removes 
dust from clothing, rugs, felt hots, furniture, 
draperies, and the like. Stotic electr 
generated when the brush is used causes 
to attract all such loose particl 
handle is made of a plastic dnd is of a site 
that can be conveniently gripped for use 


HERE IS A CUP AND SAUCER that is 
teally “in the groove." A groove in the 
saucer locks the cup firmly so that 
will not tip over. These pieces are made 
of crackproof plastic and weigh three 
quarters os much os crockery cup si 
They were designed for the Novy for u 


on 
patrol bombers ond similar small vessels 


EXACTLY TWO CUPS 
what this economical 
itle drip coffe 
holds. It was 

designed for thes 
of coffee rationing when 
every single drop counts. 
With this pot it is easy 
to make fresh cups of 
for members of 


families who eat their 
breakfast ot different 
hours, and at the some 


easily kept immaculote 


Mi: 


¥ 


rror of . oe Cobxial Design 


FRAMED 

T 7 
Black ond gold, or o 
imple antique-pine fin- 


ish, will harmoni 
ea 


. Any 
copy of an old print 
goes well in the panel 


Two pieces ore glued 
up with poper between 
| for turning, sanded in 


the lathe, and then 
split opart. Sand the 
blocks and flat parts, 
and then assemble the 
1s as shown above 


WITH 


HALF TURNINGS 


J 
hu 
= 


By JOSEPH ARONSON 


NE of the mirrors that enjoyed great popularity 
among Americans of an earlier day had an oblong 
frame adorned with half turnings. ‘The glass was usual- 
ly framed at the top by a muntin bar, and there was a 
picture in the upper panel. These mirrors ranged from 
ornate gilt and carved specimens to the simple yet 
decorative example that inspired the design illustrated, 
which will fit well with many modern furnishings. 
‘The basic framework consists of four flat members 
doweled together at the corners. Rabbet the short ones 
and stop-rabbet the long ones. After joining them, 
chisel out the corners. Half turnings are made by 
gluing up two pieces with heavy kraft paper between 
and turning them as a single piece. After sanding well, 
split the square gently at the paper with a wide chisel. 
Glue the half turnings on and fill the corners with the 
corner squares; then glue the muntin bar in place. A 
copy of an old print is pasted in the top section. 


a + 


YOUR VICTORY GARI)EN TOOLS 


'WICE the pleasure can be had from a garden, and half the 

drudgery can be eliminated, if you spend just a little time 
keeping your tools in good condition and always select the 
right tool for each job. Every garden tool is designed for 
some special purpose, and although it may substitute occa- 
sionally for some other, it does its own work best, as the 
accompanying illustrations show. 


Togs ond il refuse moy breck the flexible prongs 
‘of a bamboo rake. Use a rigid steel roke for cleaning 
wp thle type of froth even WW ls mlaed with leaves 


Don't use @ digging tool os © crowbar for prying stones or 
5 © sledge for driving stokes. The strain moy breok it 


IF TOO BIG ABITE 


‘SMALLER BITE 


‘ALL STAYS IN SPADE 


Toke moderate-bites with & 
spade. Just enough 0 pry 
loose ond lift eosily will 
be right Oversize 
may breok the spade handle 


ites 


Hidden stones will couse less For clearing ground studded with 
domoge to 0 grass whip if you sepling ond brush stubble, use o 
cut narrow swaths. Any blow on sturdy weed ts heavy, 
ill then be @ glancing ported ot 
oF fll om the ede il ‘quick work 


yo 


If they ere to go long unused 
STORING 


KEEPING THEM IN REPAIR 


More work con be had from hoes, 
spades, cultivators, and >ther 
‘garden tools if they 1 
harp with © common file 


Pal 


If @ hondle persists in working loose 
Eorly emergency repairs mode to in its socket, drill @ hole through 
@ crocked handle with friction the two parts ond bolt them together 
tope will often prevent @ break 


worn as at the left, the 
ly to crock. File it os 
ight 10 prevent splitting 


Good replocement teeth for 0 wooden 
rake can be sowed from a dowel rod, 
the handles of old kitchen brushes, 
or even pieces of broken choir rungs 


TIE KNOT 


4 
i 
Splice the broken hendle of a. light-duty rH 
tool ond bind the joint with cord. Varnish iN 
over the binding will preserve the repair " 
1 
iT 
W 
W 
WW 


Should @ springy, steel grass-whip handle breck 
‘ot the point where it flores out for o bolted 
jolet with the blode, @ succemfol repoir con be 
made by brozing the two broken ports together 
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Lawn rollers ond all metol 
wheels should be raised off 
domp ground to keep them 
from rusting. Stone slabs 
or bricks will serve well 


When hose must be left out-of-doors, it 
should be shoded fre worm rays of 
the sun, but it is still better 0 
it on @ rack. Alwoys drain excess water 


Hf an open-socket shovel or similor 
tool is used on wet jobs, seo! the 
exposed end of the hondle with two 
or three coats of waterproof paint 
cond wax the remainder of the handle 


PROTECTING THEM FROM EXPOSURE 


of ony tool by encouraging rust 

1 lengthy pause is taken 
19, job, tools should be put 
1 shed until needed ogain 


Bomboo lawn rakes should always be kept dry—not 
eft out in rain, especially where their tips ore 

ly to get a prolonged soaking. Such exposure 
this may cause the bent tips fo straighten out 


BY JOE THERIAULT 


the sunshine. And it isn’t necessary to travel 

hundreds of miles to have a good time. Around 
the outside walls of your home, on the sundeck or roof, 
in the back yard, and along the driveway you can try 
your ingenuity at games that will provide hours of 
‘amusement for every member of your family as well 
as your guests. With a little bit of this and a little bit 
of that you can make a variety of games that will give 
you fun and exercise all summer long! 

‘The following games, although improvised and by 
no means orthodox, have been thoroughly enjoyed by 
my friends and myself. If they are not quite suited to 
your needs, it is likely that you can make some varia- 
tions that will be equally pleasing. 


Y don’t have to have a priority number to enjoy 


MIDGET GOLF, Without disfiguring your lawn, you can 
convert it into a nine-hole golf course in about 15 
minutes. The simplest layout is to place the holes 


around the base of a shade tree. Dig out the holes with 
a small tin can or a transplanting tool, carefully re- 
moving the grass and earth, which can be returned at 
the end of the game. Then force a small can or flower- 
pot into each one of the holes. 

‘To make the game more interesting, scatter hazards 


cutting holes for the midget 
golf course, set in small flowerpots 


around the approaches to the 
holes, Shingles leaned against 
small rocks make good bunkers; 
other shingles driven endwise into 
the earth add difficulty to the ap- 
proaches. Plant a numbered flag 
at each hole by tacking a small 
triangle of cardboard to a 9” 
stick and tapping the stick into 
the ground. Putter, niblick, and 
ball are the only other items 
needed for this amusing game. 
‘You can play it with partners or 
singly—each man for himself— 
adapting the ordinary rules of 
xolf to your space or making up 
your own set of rules. 


DART BOWLING. From a 3” bass 
plug or an oblong wood float you 
can quickly make a dart for play- 
ing a good muscle-bending game. 
First, remove any metal attach- 


Dort bowling, of left, is « good 
scoring game. The dart is made 
from o bass plug or @ wood float 


Moterial from on opple box is just right for the inner 
cover, which is shown being assembled in the photo above 


How the bottom board is assembled. Moke this 
longer than the hive so as to provide a landing 
place for the bees. Rabbeting of the strips is 
not necessary if power tools are not available 


, Equipment 


bees, An entrance stick is used in cold 
weather to reduce the opening to the hive. ing is plo 
‘The double lid, consisting of an inner and Provides adequate protection against summer heat 

b an outer cover, affords maximum protection 
against summer heat. Apple-box stock ts tust 
the right thickness for the inside cover, and 
ordinary lightweight asphalt roofing makes 
good outside sheathing. It should be 
quite warm when it is bent over the edges, 
so that it will not crack. 

Hives and supers should be painted on the 
outside only. Give them two or three coats 
of white outdoor paint before installing your 
bee colony. If ready-made frames are not 
available, you can make them as shown in 
the drawing.—BENJAMIN NIELSEN. 


of osphalt roof- 


‘As @ further protection, a lay alt 
assembled cover 


ing is tacked securely over # 


WIRING CONVENIENCE OUTLETS [ELECTRICITY] 


In conformity with the recommendations of the National Electrical Code 
(1940 edition), convenience outlets which supply current in a kitchen, laundry, 
pantry, dining room, or breakfast room for other purposes than lighting should 
be wired on separate circuits and with wire not smaller than No. 12. This 
allows for the use of flatirons, refrigerators, waffle irons, washing machines, 
and other accessories that draw considerable current. 


One outlet is suggested for every 20 linear feet, or fraction thereof, in the 
total distance around the room. As far as possible, the outlets should be spaced 
equal distances apart. Nonmetallic overhead receptacles should be installed in 
laundries and similar damp locations. These requirements are obviously in- 
tended to‘ eliminate the dangers arising from the use of flexible-cord wiring in 
homes, and from overloading of branch circuits. 
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4-36 ROUNDHEAD 
ACHING SCREW 


TWO-EVENING 


THREE USEFUL ITEMS FROM BITS 


HOURGLASS WITH PLASTIC FRAME. 
This piece, having a scale graduated be- 
} tween one and 15 minutes, will be useful 
=” in the kitchen as well as in the darkroom. 
4 hours. A 15-minute sand glass can be purchased 
at an optical store. Small pieces of scrap plastic 
are used for the disks, feet, and posts. Scribe the 
circles with dividers and cut the disks full; then 
finish by sanding to the line. Drill holes part way 
through the centers and countersink them to re- 
ceive the ends of the hourglass, Spot three holes 
for the screws, as shown in the sketch. 

‘The six feet are turned in a lathe and can be cut 
from the same stock used for the posts. Drill %” 
holes through the feet and countersink one end to 
receive the round head of a brass machine screw. 
Round the edges of the countersunk ends. Now cut 
the three posts, being sure they are flat and true at 
both ends. Drill both ends to a depth of 7/16” 
with a No. 44 drill and thread with a 4-36 tap. 
When using the tap be careful to avoid binding by 
removing chips. This prevents stripping of the 
threads. When assembling, have the glass slightly 
loose to avoid breakage. Mark a scale on one post 
in time intervals to suit. Drill small holes at the 
marks and rub black paint into them for ease in 
reading. 


BACHELOR'S CATCHALL. A wife, too, 
will appreciate this transparent case of 
clear plastic and walnut for keeping her 
: spouse's cuff links, shirt studs, tie clasps, 
4 howrs. and collar buttons all safely in one place. 
Before turning the walnut base, cut a %” deep 
slot in the stock for the partition. Trim the stock 
on the band saw and mount it on a screw center 
after inserting a tight spline in the groove to pre- 
vent the shoulders from breaking. Turn it to the 
dimensions shown on the drawing; then finish it 
with two coats of white shellac and wax. Fit the 
round plastic wall, which is cut from tubular stock, 
to the base and cement in place. 

Use a screw center when turning the walnut 
cover, first cutting the inside ring to fit the plastic 
wall, then reversing and cutting the rounded rim 
and the inside rabbet for the plastic top to fit in. 
In turning the knob, follow the dimensions on the 
drawing and finish the piece in the lathe. Center 
an undersized hole in the bottom of the knob for 
the screw. Finish both pieces with white shellac 
and wax. 

The plastic portion of the top is cut slightly over- 
size from flat stock and trial-fitted to a tight fit in 
the rabbet of the wooden rim with the aid of fine 
sandpaper on a disk sander. Drill a hole in the 
center for the screw that fastens it to the knob. 
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PROJECTS 


OF PLASTIC AND WOOD 


TIDBIT TRAY. This hand- 
Average some server, suitable for 
time: holding tasty snacks and 
canapés, is made of ma- 
Shows. —_ hogany except for the par- 
titions, which are of contrasting walnut. 
Before turning the top tray, cut the 
grooves for the single partition in the 
stock and fill the slots with tight-fitting 
splines. Bandsaw into shape and turn 
on a faceplate, rounding the rim as 
shown. Before removing the piece from 
the lathe, drill a 1;” hole for the dowel 
in the end of the post. Finish on the 
lathe with two coats of clear lacquer. 
Repeat the procedure for the bottom 
tray, cutting an extra groove for the 
second partition. 

Roughly shape the knob on the band 
saw; then mount it in a chuck and turn 
the shank and lower half of the ball. 
Drill the hole for the post joint and 
insert a snug-fitting dowel to hold the 
wood in the chuck while the other half 
of the ball is being turned. Finish this 
also with two coats of lacquer. In cut- 
ting slots for partitions in the post and 
the ball, use the jig illustrated for 
steadying against the saw fence. 

Partitions, shaped on the band saw 
and sanded to the contours of the rims, 
are fitted into the saw cuts. Glue all 
parts. Use four brads at the bottom. 


ALL PROJECTS 
DESIGNED BY ERNEST R. DEWALT 
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Corner Joints Are Speedily 


By EDWIN M. LOVE 


NYONE owning a circular saw is 
equipped to make reinforced corner 
joints that would be extremely difficult to 
execute by hand. Splined miters across the 
face of stock, much used for frames, are 
easy to make on such a machine. Similar 
miters in the edges of materi 
to be used for box sides are also 
quickly cut. The more elaborate 
mitered rabbets and lock joints 
are not much more difficult. 

‘There are certain hazards 
normally present in grooving the 
end of a piece of wood, because 
it must be slid against the rip- 
ping fence in an awkward verti- 
eal position, and may catch in 
the saw opening of the inset. 
Consequently a jig should be 
built to hold stock firmly up- 
right while end cuts are being 
made. 

What type of jig is used? An 
end-sawing jig for the home 
shop that can be adapted to a 
variety of work and will prove 
@ useful, permanent accessory 
for the circular saw is shown in 
the drawings and in the photo- 
graphs on this page. Built of 
scrap wood, such a jig has three 
simple parts: a wooden auxiliary 
fence to be screwed fast to the 
ripping fence, an inverted U-sec- 
tion built to slide without play 
on the auxiliary fence, and two 
45-deg. wooden guides fastened 
to the face of the sliding section. 
Dimensions may vary from those 
shown in the drawing so long 
as the section clears lock nuts 
or other obstructions on the rip- 
ping fence and holds the work 
securely. When assembling a 
ig, insert a piece of heavy paper 
between the back guide and the 
spacer to provide sliding clear- 
ance on the auxiliary fence. 

How is the jig used? To 
groove a face-mitered piece for 
‘@ spline, mount a dado head of 
the required width on the saw 
arbor and adjust for the depth 
of the cut, Place the jig on the 
auxiliary fence and lock the 
latter with the face of the jig 
at the proper distance from the 
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(below) or with the miter gouge os shown 


saw. Screw one 45-deg. guide in place and 
clamp the stock to the jig against this 
guide. Cut the groove in the miter by push- 
ing the jig along the fence. When one end 
of each piece has been grooved, remove the 
guide and attach the other one. This will 
insure flush fitting of the joints because all 
face sides can be kept against the jig. If a 


used in grooving @ face miter joint for o slip tongue, 


Edge miters ore grooved for splines either with the 


| Groovine evse FoR 


Made on the Circular Saw 


molding is to be splined, regard the flat back 
of the molding as the face side. 

Should the rip fence on your circular saw 
allow the auxiliary fence to be transferrec 
to the other side, all the grooves can be cut 
with the pieces inclined forward. This also 
facilitates the making of a blind groove in 
which the spline is hidden from the outer 


GROOVING MITER 
ACROSS WIDTH 


ZL 


‘TRIMMING TENONS 


MITER LOCK JOINT TOLENGTH 


‘STRIP AGAINGT 
“SHOULDER PREVENTS 


CUTTING SIDE GROOvES: 


SQUARE END 


ANCHOR POINTS — 


AUXILIARY PHONOGRAPH NEEDLES J — CLAM 
Fence (8 SHARPENED BAADS — >- 
A MITER-GALGE - oh ek 
| = 1 gd stop 


4 [Sg NE . 


DAMAGE TO MITER gt> 


In a hidden-spline joint, the outer end is 
rounded to fit the arc of the saw cut. 

How is a mitered rabbet joint cut? Tilt 
the arbor or table of the machine at 45 deg. 
If the under corner of the insert opening 
rubs, file it clear or make a wooden 
insert. Set the face of the jig lightly 
touching the dado head, adjust the 
saw for depth, and screw on a guide 
in a vertical position, Clamp a piece 
of waste to the jig and make trial 
cuts until a sharp, 45-deg. lip is left 
on the face side; then proceed with 
the ends to be joined. Finally, level 
the table and rabbet the ends by 


edge. In a face-mitered joint, a spline with 
grain running crosswise projects at both 
ends and is trimmed flush after assembly. 


+ for o mitered rabbet joint 
ono filted saw table, the 
rabbet con be cut with the miter gauge 


saUARE-eND 
‘SPLINE 
(sere roweue) 


ror — 7 
BLIND @RoovING 
Grooving 


tue) 


TILTED 45" 


GROOVING END FoR MITER 


LOCK JOINT GROOVING MITER FOR SPLINE 


HEXAGONAL COLUMN, 
WITH SPLINED MITER JOINTS — JOINT-9O"CORNER 


‘SPLINED MITER 
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using a miter gauge in the usual 
manner. 

Can mitered lock joints be 
cut? Yes. On %" stock use a 4” 
wide dado head, making miter 
cuts as for a miter rabbet joint. 
‘Then level the table and, sup- 
porting the material in a ver- 
tical position, cut a groove %” 
deep in one end \%” from the 
face. Use the miter gauge to 
cut the square-end tenon to 
length and also to cut a mat- 
ing miter, groove, and tenon in 
the joining piece. The cross- 
grained edges of the joint can be 
strengthened against splitting 
off in assembly by reducing the 
thickness of the tenons. A 3/16” 
groove can be cut with two 
passes of a %4” outer dado 
blade. A tenon %” thick will 
fit a one-pass groove. Lock 
joints mitered longitudinally use 
the same cuts, but the work is 
slid lengthwise along the rip- 
ping fence. 

How are splined miter joints cut? Such 
joints are made in the ends of boards with 
the table or saw arbor tilted 45 deg. for mi- 
tering the ends. The fence is then used as a 
length stop in connection with the miter 
gauge while the groove is cut at right angles 
to the face of a miter. A still better method 
is to use a board screwed to the gauge head 
and fitted with points to prevent creeping, 
as shown in the drawing. This accessory is 
also useful when cutting cross grooves for 
lock miter joints, A notched stop block bears 


FREEING BINDING DOORS 


foove a corner for a reinforcing spline, 
guides on the jig. Clamp and saw both frame members together 


0 two 45-deg. 


against the rabbet shoulder so as to avoid 
damaging the sharp edge of the miter. 

‘When grooves for a spline are cut in mi- 
ters along the long edge of two boards, tilt 
the table or arbor 45 deg., mount a dado 
head, adjust the fence, and slide each mi- 
tered edge against the fence while cutting 
its groove. For thin stock, use an ordinary 
saw blade, shaving a hardwood spline to fit. 
Aside from affording more gluing surface, 
splined miter joints help in clamping be- 
cause there is no slipping of the ends past 
each other when pressure is applied. 


(SHIPSHAPE HOME] 
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IN OBSTINATE cases that other means have 
tailed to remedy, remove the hinge pins and lift 
the door down. Unscrew the hinge leaves from 
the jamb. Chisel a thin chaving from the bottom 
of each gain. Screw the leaves back in place and 
replace the door in its opening. If the lock edge 
still binds, loosen the door hinge leaves and slip 
thin cardboard strips behind the outer edges as 
at A. Tighten the screws again. 

If the door is hinge-bound after this, slip the 
cardboard under the hinge leaves from the joint 
side as at B. Should it prove absolutely necessary 
to remove some wood, plane the binding edge to 
give not more than 1/16” clearance. 


Attractive Glove Box Bui 


with Splined Corner Joints 


Star this box by cut- 
ting a strip 3 long for the 
sides and ends. Rabbet its 
long edges to receive the 
top and bottom pieces, 
which may be cut from 
either plywood or solid 
stock, Saw the sides and 
ends roughly to length by 
mitering one end of each: 
then bring them to exact 
dimensions by mitering the 
other ends. Bevel the edges 
of the top slightly so as 
to secure a wedging action. 
Now cut the grooves for 
the splines and make the 
splines, following the di- ‘ 


SAW BLADE 


rections given in the pre- 
ceding article. Cover all 
joints with a thin coat of 
Blue, allow it to dry for a few minutes, and 
assemble the box. Clamp it together, fore- 
ing in the top and bottom pieces; then 
true it up. Wipe off surplus glue with a 
damp cloth, 

Score the surface lines on the circular 
saw, having the table tilted at an angle of 


Hinge Used on Handle to Grip Blade of 


A DIMINUTIVE keyhole saw for use in 


model-making and other delicate tasks can 
be made from workshop odds and ends. The 
handle is shaped from %” plywood, and a 
rectangular section is rabbeted to receive 
by 1” brass hinge. Two 


one leaf of a 1” 


Shallow saw cuts make the surface lines on the 


ends, and top 


45 deg. Round and smooth all corners and 
edges by hand, Cut the box into two 
pieces at the point indicated in the drawing. 
It can then be given a natural finish or a 
coat of enamel. Line the interior with 
leather or velvet to add a neat and pro- 
fessional touch.—E, M. L. 


y Keyhole Saw 


3/16" holes are drilled in the recessed area 
to match those in the hinge. Then a section 
of a coping-saw blade is laid in the hinge and 
both leaves are bolted to the handle with 
machine screws so as to clamp the blade 
securely. If a hole about 3/16” in diameter 
is drilled in the opposite 
end, a handy receptacle will 
be formed in which addi- 
tional blades can be kept at 
hand.—A, ALBANESE, 


Hack-Saw Blade Serves as Cutter in Simple Hand Molder 


THE home craftsman who has no power 
shaper may still make moldings by using an 
old hack-saw blade for the job. Grind the 
blade to the desired shape and carefully 
sharpen the edges. In a stepped handle bore 
a set of holes and saw across them to pro- 
vide a slot for holding the blade. Insert the 
shaped cutter and tighten it in place with 
small bolts and nuts. By using the inside 
shoulder of the handle as a guide, the cutter 
can be drawn across the surface of the mold~ 
ing for forming the corresponding contours. 
A number of cutters of different shapes can 
be ground as need arises, and as many 
may be inserted in the holder at a time as 
are required.—R. E. Davis. 


UALITY of finish is the reward of 
painstaking effort, probably no 
more so on any job tackled by the 
home craftsman than that of paint- 

ing or staining unfinished furniture. Yet 
there is no mystery attached to getting re- 
sults worthy of a professional cabinetmaker, 
and even the rankest amateur need not hesi- 
tate to take advantage of the wide selection 
of unfinished pieces being offered—provided 
he is willing to give his work the time and 
care it requires. 

Finishing unpainted pieces is not an easy 
job in the sense that it can be done quickly 
or haphazardly, but it does not demand diffi- 
cult techniques. Following a few simple, 
fundamental rules is all that is necessary. 
And it means creating a piece you will like 
to have in your home instead of doing just 
a 50-80 job, 

First, decide on the color and kind of 
finish you want. The former should har- 
monize with the existing decorative scheme 
of the room; the latter should be suitable 
for the type of piece—a living-room book- 
case and a lawn chair call for different 
treatments. There is also the matter of 
wearing quality. A much-used piece, for 
example, needs a hard, impervious finish 
such as enamel or varnish. 

Be sure to buy furniture made of a wood 
suitable for the finish you have chosen. If 
this is to be mahogany, walnut, oak, or a 
similar finish through which the grain 
shows, select a piece made of a wood that 
has an open and pleasing grain. If the finish 
is to be paint or enamel, the kind of wood 
makes little difference. For the newer soft 
finishes sometimes called blond, platinum, 
or driftwood, the smooth, soft texture of 
Western pine is desirable. 

It is important to use the exact kind of 
painting materials needed if the finish is to 
turn out exactly as desired. There is no such 


Four grades of sandpaper on a piece of wood. Left to right, 
4, 2, 0, and 0000, No. 4 being the coarsest 


they are No 
Weak? 


thing as an “all-purpose” paint. Manufac- 
turers make complete lines of paints, en- 
amels, varnishes, dyes, and stains, and each 
maker's printed directions for his product 
should be strictly followed. 

Don’t mix old and new paints, nor paints 
of one manufacturer with paints of another, 
because the ingredients may be chemically 
unsuited, The make-up of finishing mate- 
rials is changing because of new discoveries 
and shortages of such items as tung oil from. 
China and lac from Indi: ‘This doesn't 
mean that excellent finishes cannot now be 
had, but it does mean that there is grave 
danger in mixing old and new materials. 


Ock and other dyes are followed by 
@ clear finish, rubbed with pumic 
and oil, and then waxed to « she 


For furniture, use a soft var- 
nish or enamel brush. To some 
extent these are also being 
made with substitutes. New 
Chinese hog bristles are scarce, 
yet fair brushes are available 
made partly of Chinese bris- 
tles, and others contain horse- 
hair and Mexican istle, a vege- 
table fiber. A medium-quality 
brush will do a good job, but 
it will not last a long time. A 
cheap brush is a hazard at any 
time. Removing trailing hairs 
from a shedding brush can 
completely ruin a coat of 
quick-drying finish. Brushes 
should be preserved by thor- 
ough cleaning after use. They 
may be washed with warm wa- 
ter and soap, or a commerci 
brush cleaner may be used. 
Never stand a brush on its 
bristles when putting it away. 

‘The proper conditioning of a 
piece to be finished is easily 
half the work of doing a good 
job. Any finish is only as good 
‘as the surface to which it is applied. Bare 
wood absorbs moisture, dirt, oil, and grease, 
and all these must be removed. The piece 
must be thoroughly dry all the way through 
Moisture must not be painted in. 

When clean and dry, the surface should 
be sanded to a pleasing smoothness with 
sandpaper wrapped around a block of wood 
having rounded edges. The final sanding 
should be done with the finest grit avail- 
able, and if the sandpaper has been used be- 
fore, so much the better. Keep your fingers 


‘A few light strokes of coarse ond thi 
fine sandpaper remove the rough edges 


off the surface so oil from the skin will not 
get into the pores of the wood. After sand- 
ing, dust the piece thoroughly with a clean 
brush or cloth. 

Dust and dampness in the air are a haz- 
ard. Ventilate the room and put papers on 
the floor as a precaution against both rais- 
ing dust and spilling paint, The time a 
coat of paint takes to dry varies with the 
weather, the type of paint, and even the 
ingredients in paints of the same type. As 
a general rule—and it is a safe one—double 


‘Smooth finishes depend upon smooth sanding. Use sandpaper 
‘on a block of wood, with even strokes following the grain 


It is a safe plan to try colors on bare wood befor 


to the to be finished. 


they are apy 
not just that di 


allows changes 


the time the directions give. Each coat must 
be dry all the way through, not just dry to 
the touch. Most first coats, and some inter- 
mediate coats, need sanding, so be sure each 
is thoroughly dry. 

For pieces upon which brilliant, colorful 
coats are desired, such as outdoor furniture 
or small interior articles, there are quick- 
drying enamels that give satisfactory re- 
sults in one or two coats. The larger indoor 
pieces, however, usually call for softer fin- 
ishes that more or less show the grain of the 
wood. The general method of using these 
soft finishes is to treat the bare wood with 
@ coat of white lead tinted with the color 
and rub it off before it dries; then follow 
with a coat of clear enamel and later with 
one or two coats of wax or varnish. 

Enamels and paints are similar except for 
the final coat or two. An undercoat of flat 
or primer paint should precede the coats of 
enamel or paint. Enamel is flowed on with 
no more than one or two strokes of the 
brush, Paint, on the other hand, takes sev- 
eral strokes to spread properly. Enamels 
have hard surfaces and are best for pieces 
that get hard wear and washing. 

Varnish is a transparent finish and may 
be clear or a varnish-stain, that is, varnish 
with a stain mixed directly with it. It is 
similar to enamel in that the latter is like an 
opaquely colored varnish, and, like enamel, 
varnish is applied with a soft brush and 
flowed on. Handsome finishes are obtained 
by rubbing between coats with fine wet-or- 
dry abrasive paper. Rubbing with rotten- 
stone and ofl at the very end will impart 
a high polish, 

Oil stains have a wide appeal because 
both hard and soft woods take them and 
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finish beautifully. Stir the oil stain well 
before and during use. Apply a medium coat 
thinned with turpentine, and let dry. One 
coat is usually enough, and a second should 
be applied only if necessary to deepen the 
shade. If the first coat appears too dark 
as it goes on, it can be rubbed off with 
burlap, excelsior, or crumpled newspapers. 
Varnish is applied as a finishing coat, or 
the piece can be waxed. A wood filler of 


DO'S AND DONT'S FOR BETTER FINISHING 

a 

DO select the kind of wood for the kind of finish 
wanted. 


DO prepare the surface of the piece thoroughly. 


DO follow painting directions on the container 
through the entire procedure. 


* DO use paint made forthe porticular results desired, 


DO send between coats for professionally smooth 
surfact 


DO clean, wash, and store brushes properly for 
future use. 


ee ES 
DON'T paint domp woed or paint in a damp at- 
mosphere. 


DON'T use the wrong kind of brush for the job. 
DON'T buy cheap point ond expect good results. 


DON'T point over o coat that hasn't dried through 
‘thoroughly. 
DONT paint in © dusty otmosphere, 


then, regardless of the ion of the strol 


the proper shade is used before this final 
varnishing or waxing if the grain of the 
wood is extremely open. 

Dye coats offer a wide choice of finishes 
ranging all the way from platinum through 
sandalwood to walnut and mahogany. Both 
close-grained and open-grained woods are 
suitable for dye finishes. First, apply a dye 
coat sparingly with a brush and let it dry 
24 hours. Then apply a clear finish made 
by the same dye manufacturer and, after 
another 24 hours of drying, sand lightly. 
Finish with another coat of clear, and buff 
with wax after it is dry. Varnish or clear 
shellac may be used for this third coat. 


Held the paintbrush lightly but firmly with the handle extending 


between the thumb ond forefinger: 


‘the brush will clways be under complete control 


Antiquing furniture surfaces of light color 
takes off the effect of newness, yet at the 
same time preserves the protective coating. 
The process is simple. Squeeze a little oil 
color, preferably burnt umber, raw sienna, 
or Vandyke brown, in a cup and thin. it with 
24 turpentine and 1% linseed oil. Rub this 
mixture on the piece and off again, using a 
wad of cheesecloth. Leave darkened places 
in the corners and little or no color on the 
flat surfaces. 

A pumpkin-brown finish is obtained by 
rubbing on and off a coat of boiled linseed 
oil colored with burnt sienna and a bit of 
ultramarine blue, After drying, sand light- 
ly, apply a clear coat, and follow with wax. 
‘These colors are transparent pigments and 
allow the wood to show through. 

Driftwood-finished effects are made by 
first applying a thin base coat of dye of this 
particular color. Use a fine brush. Follow 
this with a thin coat of clear finish and sand 
it lightly when dry. A second coat of clear 
finish completes the job. 

Light walnut can be put on fine-grain 
woods by mixing burnt umber, lampblack, 
and rose lake, which has a slightly reddish 
cast, or rose pink, which is a little browner, 
in boiled linseed oil thinned with a little 
turpentine. Try the mixture on a piece of 
wood first to make sure the color is right. 
After drying, finish with a clear coat and 
wax. 

Blond finishes are obtained with a white 
undercoater paint tinted with raw sienna 
and raw umber and thinned with turpentine 
and boiled linseed ofl. Rub this across the 
grain and let it set until it gets sticky; then 
Tub it off. When the surface is thoroughly 
dry, apply a coat of clear finish, white 
shellac, or varnish, and then wax, 


This cream corner cupboard is a trifle 
thon the wall. Its blue interior was softened by 
rubbing with thinned white and a trace of pumice 
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SECTIONS OF GARDEN HOSE 


— 


serap pil 
collector, you might cut off # 
These will make handy holders for 
like in your hall closet. Split them 


the handles is sufficient to make the holders grip firmly —moke 


The rough bottom of a vase can be Dress up a drab-looking flowerpot 
smoothed by rubbing it over fine by covering it with a lamp shade. 
sandpaper. In severe cases, wet Shades that fit ore easily found, 
the bottom with turpentine first since they ore made in many sizes 
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cut with 


To 
Pl 


‘Crepe-paper rolls that are to be cut into 
strips often ore too bully to, be easily 

scissors. A bread knife wit 
© serrated cutting edge will do the job 
more quickly ond leave as neat an edge 


CLEAR 
SYNTHETIC- 
RESIN SEALER 


four 3” sections. Wire clotheslines can be protected against 
sms, mops, ond the rust with @ sealer such os is use 
ingihwise ‘and nail woodwork. Remo 


to the closet wall. Just a moderate downward pressure on ens, leaving o thin film. This 
3 eosier to clean and kes 


for new 
‘any excess before it hard- 

il also 
p clean 


remove the lid from a jelly 
88 out damaging the top, 


place half c spring clothespin 


tween it and the con opener 


THE HOME SHIPSHAPE 


When coal drawer handles mar 


ye kept in o small oil con 
furniture the underside with 


will spread more evenly and more 
neatly on the backs of clippi 

you ore ating in your scrapbool 
Apply along the four edges only 


for padding shi 
lamp bases to prevent scratching 


NAIL TO 
WALL 


how to keep the kinks out of your 
garden hose so won't wind up os 
rubber salva: nail an old water 
pail to the side of the house or garage and 
wrap the hose around the pail as shown 


EXTRA SHELF 


7 
BRACKETS 


) 


Adh 


tope can be used for durable You con moke on extra closet shelf by 
typed label if i is stuck on war paper be- board long enough to stretch between the 
fore insertion in the machine. It readily ond a cleat on the opposite wall. Two Z-shoped strap-iron 
sHicks fo other surfaces offer is pulled off brackets fastened to the board rest otop the old shelf 
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This useful cup center punch 
saves time in the small shop 


CENTER PUNCH 
WITH 6¢' POINT 


Chuck o piece of steel, center- Reverse the piece, counterbore 
drill, and turn to dimensions for stock size, ond knurl grip 


A CUP CENTER PUNCH, shown in the photo at left above, 
is a timesaver in locating center holes, especially in the small 
shop with a quantity of round bar stock to center. It differs 
from the bell-type center punch in that it is made for one size 
stock only and, when it is slipped over the end of the work, is 
held rigidly in line with the bar. When the punch is tapped with 
a hammer, the center is located quickly and accurately. 

In making up the body of the punch, a piece of steel is 
chucked, centerdrilled for tailstock support, turned to the 
dimensions given on the drawing, knurled for a good finger 
grip, and cut off. With the piece reversed in the chuck, the 
center-punch hole is drilled and the end counterbored to fit 
the stock. A hole is drilled and tapped in the body for a set- 
screw, Which projects into a flat filed on the punch and keeps 
it from falling out but allows it a limited movement. The punch 
is turned to a blunt point at one end and slightly beveled at 
the other. It is then hardened, tempered, and ground to a 


60-deg. point.—C. W. Wooson: 


LARGE WOODEN PULLEYS for V-belts can be made of \" 
thick wood as shown in the drawing at the right. The pieces 
are cut to shape and fastened together with glue and corru- 

rated fasteners. A large square piece is then screwed to one 
side for additional strength and to prevent warping. The 
groove can be made quickly and smoothly on a shaper, or it 
may be cut with a chisel. When finished, the wooden pulley is 
attached to the side of the flywheel or crown pulley by means 
of U-bolts or heavy wire. 

A single big pulley such as this will 
give the necessary speed reduction for 
operating a concrete mixer, corn shell- 
er, cream separator, fanning mill, or 
other such equipment from a %,-hp. 
electric motor.—R. E. 


ADJUSTABLE PINS in the edges of factory 
trucks at the General Electric plant in 
Schenectady, N. Y., replace blocks once used 
to keep such articles as studs, pipes, and 
boxes from sliding off. Six 4” steel pins set 
-in holes drilled in the platform of the truck, 
two on each side and two at the open end, 
can be adjusted with cotter pins from a 
position flush with the deck of the truck to 
one 3” above it. In the raised position, the 
pins not only keep the load on the platform 
but facilitate tying it with rope when this 
is necessary. 
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USING THE MODERN | SHAPER 


How a Steel V-Block Is Machined on This Versatile Power Tool 


ACHINING a rectangular slot or a 
V-groove in a short piece of metal 
is a job that might well be done on 

a shaper, which is a small planing machine 
with a short, forward cutting stroke. ‘The 
piece is fastened to a table that holds it sta- 
tionary as the tool takes its cut. This 
table ‘can be adjusted to any convenient 
height, and it has a cross feed, operated 
both by hand and power, for use when a 
finished cut is to be wider than the tool. 
Depth of cut is regulated by vertical move- 
ment of the tool head. 

‘A crank mechanism changes circular mo- 
tion to reciprocating motion, and is so de- 
signed that the return stroke is faster than 
that for cutting, thus reducing the time on 
a job. The tool head has a clapper action 
on the return stroke, making withdrawal 
of feed between cuts unnecessary. 

Work may be clamped to the table, held in 
a vise, clamped to an angle plate, or held 
between index centers. Often the piece is 
rested on cast-iron or steel parallels. 


Tools, though smaller, have the same 
shapes and clearance angles as those for 
planers, and are described in any good ma- 
chinist's handbook. They may be made to 
cut at an angle by swinging the post and 
head on a swivel and setting to a scale 
marked in degrees. Special tool holders are 
available for mounting interchangeable bits 
ground for other cutting operations. 

Be sure any tool is tight in the tool post 
and that the work is neither loose nor too 
high—otherwise you run a risk of damaging 
or wrecking the machine. Always wear 
goggles and keep your hands away from the 
work while the machine is in operation, 

One of the motion pictures produced by 
the U. S. Office of Education for training 
machine-tool operators, and distributed for 
the Government by Castle Films, deals with 
shaper operations for machining two rec- 
tangular slots and two V-slots in a piece 
of tool steel 67%” long and 3” square. Op- 
erations from the film are shown in the 
photos on the following pages. 
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corefully brushed, po} 
dof the parallel to 
2 indicators that the work is down tight. 


1 [2 zectongulor slots and two Y. 
be cut in this block of tool s 
inted with Prussian blue, an 
made according to the plan as a guide for cutting 


ned snugly, the q To avoid clamping difficulty when the block 
the parallel with o is turned, th fangular slots are machined 
is tightened further. wore-t tool is ground to the width 
If a paper pulls out, the work must be reclamped re to be and is clamped in the tool post 


hos been fight 


length of the ram set. For a block on adjustment screw, as in the photo at left. 
bh" Jong, on allow Wa" at the Othe @ scale on HH 
end for tool clearance and downward f principles are the same. 


rd on the. block, the On some shapers, the stroke is controlled, by 
Of 


ram, os below. Both 
jeadings are in inches 


7 set, the speed of the 
ram and tool must be determined. Reference 
to a handbook shows tool steel con be cut ot 11” 
por minute, so the gears are set for that speed 


‘At the end of each return stroke, the tool 
head is fed down by hand. This can be done 
by tapping the feed screw handle with the heel of 
the hand, Practice soon makes feeding uniform 


TI With jhe rectonguler slots cut, the block is 
leveled and clamped for machining the large 
Vatot, ‘Mork the vise and clomp the lock under 
the same ram stroke. A diomond-face tool is used 


& Now, the cutting action be 
placed over the layout, 


is fed down .002” 


on each stroke, A tool as wide os the slot 


TO Wher the slot hos been cut to the proper 
depth, burrs are removed by filing. The 


work is then turned ov 


ond the opp: 


ig machined by following just the same procedure 


Moke .100" roughing cuts 
cross. fei 080" 
ed is reve 


[cow 


ith the power 
troke. This 


The tool 
ITINUED] 


13 Near the bottom of the ¥, the power 


‘tangular slot is next cut in the 
bottom with a square tool ground to full width 


14 Fer fivishing the sides, the tool hood is 

set at 45 deg. and a roughing tool is set 
vertically in the tool post. Hand feeding will 
move the tool down the 45-deg. slope of the slot 


15 This, Preliminary finishing cut should leave 


.010" for a final cut. tool and head 
both rem position, the vise is morked, and 
the work is turned for machining the second face 


17 Itstead of the work being turned, the heod 
could have been set at the opposite 45- 
ongle, 


‘A square shows both surfaces to be true 


16 The final finishing tool, hos long cutting 
edge that is set parallel to the machined 
surface and is fed by hand at 'A” per stroke. 
One face is Finished, and the work is again turned 


18 Following the machining of the smell V ond 
ctangulor slot in the same manner, 
oll dimensions are checked against the blueprint 
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A MAGNIFYING GLASS 
cemented to a cardboard 
ring and mounted over the 
safety window of a benc 
grinder is a great help in 
grinding tool bits and oth- 
er precision work. The fo- 
cal length of the lens 
should be such that the 
work is in sharp focus 
as it is held at the nor- 
mal position against the 
wheel. For a typical bench 
grinder, a lens of about 
10” focal length will be 
suitable, or a low-power 
reading glass can be press- 
ed into service.—W. B. 


SPLICED ROPE will serve 
in place of a long %” or 
4" V-belt. When cutting 
the rope, allow two to 
three feet for splicing. A 
transmission splice is pref- 
erable, but a long splice is 
SHOP DATA in the form of charts _ also satisfactory if care- 
and tables can be kept handy by fully made. The splice 
pasting it on large shipping tags. should be pounded with a 
If the tags are then riveted loosely mallet and rolled on the 
together, any one of the charts or floor under one's foot in 
tables can be fanned out for refer- order to make it smooth 
ence. Machinists, toolmakers, and and flexible. Coat the rope 
mechanics can prolong the life of with belt dressing to make 
their expensive handbooks by cut- it wear longer and to pre- 
ting tables and charts out of vent it from slipping. The 
magazines and manufacturers’ motor should be hinged at 
catalogues and using them on the one side so that only its 
tags.—RONALD EYRICH. weight tightens the belt. 


THE LONG SPLICE [KNOTS] 


Unlay the end of each rope about 
turns and place the ropes togeth 
alternating the strands from i 
end, as shown in Fig. 1, Start with 
any opposite pair, uniay one strand, 
and replace it with the strand f1 
the other part.” Repeat th 
tion with another pair of s 
the opposite direction. as shown in 
Fig. 2." Now tie each pair of oppos- 
ing strands (Fig. 3) with an over- 
hand knot like B and B, tuck each 
strand twice, then twicé 

Sul another method of making a 
long splice is to halve each strand 
and tie it with an overhand knot 
before tucking. This method results 
ina ‘smaller splice. ‘but one with 
less strength. Roll’and pound the 
splice welll” before cutting the 
strands off close to the rope 
Fig. 3 Fig. 4 (Fig. 4). 


i 


POPULAR SCIENCE MONTHLY SHOP DATA 
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ANY DAY IS A GOOD DAY FOR TAKING 


ictures in nal Light 


NE good day of brilliant sunshine will 

warm the heart of any camera en- 
thusiast, but few of us realize that the sun 
can help us to produce just as excellent 
pictures even when it is hidden by clouds in 
the dullest kind of weather. Just so long as 
it gives enough light to register on your film, 
it will make a picture. What kind of picture 
depends on you—and especially on your 
ingenuity. 

You have a choice of natural light as far 
as direction is concerned. If you decide that 
a certain building will photograph better 
with the sun shining on its western gable, 
you have but to wait until a certain time in 


the afternoon when that condition occurs. 
Most good pictures are planned, not made 
at a moment's notice. After you have chosen 
your subject, decide upon the quality of light 
you want when photographing it. 

As the direction of the sun changes from 
east to west, the quality of its light also 
changes. The low-angle light of early morn- 
ing and late afternoon is a form-revealing 
light that enables you to experiment with 
shadows and patterns to your heart's content. 
But remember that the light at sunrise and 
sunset is much redder than at other times of 
day, and that proper allowances must be 


SUNFLOWERS at 2 P. M. with the 
light angle high in relation to 
the petals. This reveals form. 
A gray day in a railroad yard 
produced the dramatic shot below 


BY 
KONRAD CRAMER 


made for this in calcu- 
lating exposures. 

For good results in 
photographing against 
the source of light, a 
lens shade is essential. 
A good type is the rec- 
tangular kind that is 
accurately designed for 
the viewing angle of the 
lens so that it does not 
block any part of the 
film area, A sun shield 
that permits shooting 
almost directly into the 
sun can be made easily 
from cardboard and soft 


wire. It is described in 
a short article on page 
HW 362 and shown in a 


drawing. Be sure to adjust it carefully. 

‘The best and quickest way to become 
familiar with the many effects produced by 
varying light conditions is to make the 
following experiment. Select an outdoor 


Bright sunlight ot about 10 A.M. helped with this shot of lamb’s-tongue. 
A low angle of light puts half the area in shade for an all-over pattern 


scene, which need not be photographically 
ideal but should be conveniently near yous 
home. It may be a view from a window, 
a corner of your back yard, or the tree in 
front of your house. Shoot the same scene 
at intervals during the day 
—several times from dawn 
to dusk, including one ex- 
posure in the brilliant light 
of the noonday sun. You 
will be astonished to find 
how many different pic- 
tures the same subject will 
yield. 

Illustrating this article 
are photographs of birch 
trees taken back of my 
house. These represent 
only two of many pictures 
of this same scene taken 
under different light con- 
ditions. When we consider 
light first and subject mat- 
ter second, the quality of 
our pictures is sure to 
improve. 

All light will become 
good light for picture tak- 
ing, if we have a mind to 
make it so. Don't despise 
the soft and diffused light 
of a gray day, but do select 
the right subject to fit that 
kind of light, The picture 
at the left is an example. 

‘The direction of natural 
light can be partially con- 
trolled by means of re- 
fiecting surfaces, such as a 
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DIFFERENCE IN LIGHTING the so: 
and the sun and fo. 
the only protection the camera I 
transformed by proper illuminati 


white cloth or a white wall. White sand or 
snow also will modify the original direction 
of light on your subject. A sheet of corru- 
gated cardboard covered with pieces of tin 
foil that have been crumpled and then 
straightened makes an ideal reflector to 
control and modify light in outdoor por- 
traiture, If made of two pieces hinged in 
the center, it will be portable and the tin 
foil will be protected when it is being carried. 

Give the cardboard backing two coats of 
shellac, When the second coat is tacky, 
mount the tin foil. Then finish the piece by 
binding the edges with cellulose tape. Sur- 
faces that are too smooth, like mirrors and 


cleorh; 
‘ot right. Shooting into the sun 
1s had was afforded by the birch tree. Here is a commonplace subject 

into excellent picture material, ond many good views are possible 


nin the winter sunrise at the 
tive but difficult. In the sunri 


pieces of bright tin, are not suitable for 
reflectors because they tend to produce 
harsh “spots” of light. In using a reflector, 
remember that light is reflected at the same 
angle at which it reaches the reflecting 
surface, just as a billiard ball rebounds 
from a cushion. 

Intensity of light can also be controlled to 
a certain extent, especially in making out- 
door portraits. For small areas, a child’s 
wooden hoop or one made of a piece of wire 
can be covered with thin muslin or cheese- 
cloth to temper the sun's rays where they 
fall on your subject. 

Natural light, however, is not confined to 


Cardboard Disk Protects 


Goop shots can be made almost directly 
into the sun with a lens shade designed as 
shown in this drawing. It is made by 


fastening a small disk of black cardboard 
to one end of a piece of soft wire. The 
other end of the wire is attached to the 
camera, permitting adjustment of the 
disk to keep the sun's rays from striking 
the lens.—K. C. 


Lens from Direct Sunlight 


outdoor photography, Some 
beautiful pictures are made 
indoors with natural light. 
Don't forget this just because 
such indoor light fails to reg- 
ister strongly on your meter 
—it may nevertheless yield 
good photos. If you have 
never made pictures either 
indoors or outdoors with ex- 
posures of many seconds, you 
have missed much of the real 
fun of photography. 

Many picture fans are apt 
to confine their activities to 
good-weather shooting. This 
is as limiting as though a 
musician confined himself to 
major scales only. The time 
has passed when photography 
could be practiced only in 
strong light. Get a new thrill 
out of your camera by dis- 
covering its possibilities under 
so-called bad lighting. 

Whatever light you work 
with, always remember that 
film does not record it as you 
normally see it. Your eyes 
are sensitive to a much great~ 
er range of brightness than 
your film is. To teach your 
eyes to see light photographi- 
cally, I suggest you make ex- 
tensive use of a good view- 
ing filter. Hang one around 
your neck and use it freely to 
look at scenes about you. The filter elim- 
inates most of the color and helps you see 
things as your film does. One can be made 


WISTERIA shot spateet the light 
is but one example of the lorge 
number of photographs of this 
closs. Shooting against light 
requires two of three times the 
normal exposure; otherwise only 
@ silhouetted figure will show 


READING by a window with the 
natural light from outside os 
illumination this fine 


ial light sources 
destroys both the chara} 
the personality of the interior 


from several layers of blue cellulose wrap- 
ping material sandwiched between two pieces 
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THE CLOSE-UP VIEW FINDER shown be- 
low can be adapted to fit any camera. It 
consists of a finder from an old camera 
fitted with a wire spider which clips on 
the sunshade. The view finder is held by 
the spider in front of and in line with the 
lens, so that there is no parallax. In order 
to make it possible to center the spider 
quickly and accurately, it is advisable to 
paint four spots on the sunshade at the 
places where the spider legs grip it. Com- 
pare the field of the view finder to that of 
the lens by checking it against a piece of 
ground glass held over the film track. With 
black paint, mask off the field of view of the 
finder so that it corresponds to that of the 
lens.—Ropert F, BENENATI. 


A CAMERA SHIFTER for taking still stereo- 
graphs with a single camera is shown below 
Two pairs of hinges are soldered together 
with the distance between the center of the 
hinge pins measuring exactly 19/32". This 
distance is one half of the average spacing 
between the two shots taken of one subject 
in making a stereograph. The free leaves of 
the hinges are screwed to two plywood 
boards in such a way that when the hinges 
are folded together in one direction the ends 
of the boards will coincide. When the hinges 
are folded in the other direction, the top 
board to which the camera is fastened will 
shift 29/16". This device holds the camera 
rigid and makes the shift in camera view- 
point accurately.—WILLARD ALLPHIN. 
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PHO IDEAS 


EXPOSURE RECORDS are usually kept by 
the amateur, especially if he is working with 
@ new type of cut film. It is sometimes diffi- 
cult to remember in which order the expos- 
ures were made, For a foolproof system of 
numbering the negatives, just include the 
number in the composition where it will 
register on the film, yet be readily cropped 
out. In the photo above, a desk-calendar 


PAPER DEVELOPER can be stored eco- 
nomically if it is removed from its large 
container and poured into small bottles. The 
¥%-gal. package made into solution will fill 
eight 8-oz. bottles which, if tightly capped, 
may be stored indefinitely. As the majority 
of such solutions are diluted two to one, 8 
oz. of stock solution make up 24 oz. of work- 
ing solution, which is usually sufficient for 
the amateur’s use—HARRY F, LEEPER. 


UNDER oRAPE 


HUMAN SHOOTING STAR. In snapping 
this unusual photograph, advantage was 
taken of the fact that a moving light object 
before an open shutter will register its trail 
on the film. 

The model, covered up to the neck with a 
black drape, was seated on a chair before a 
black background. A spotlight set before 
her illuminated only her features, thus mak- 
ing it impossible for the black materials to 
register on the film, An assistant hidden 
under the drape behind the chair gripped 
its back, ‘The shutter was set for “time.” 


AN OLD FILM-PACK ADAPTER can be 
readily converted into a serviceable retouch 
ing stand at very little cost. A piece of card~ 
board inserted in the frame contains a win- 
dow the size of the negative for the admis- 
sion of light and serves as a backing for 
holding the negative against the glass. The 
glass plate should be the same size as the 
adapter frame and is held in position with 
two small nails at the bottom of the frame. 
‘Two wooden supports 3/16” by 14” by 6” are 


A mirror placed in the bottom of the stand 
‘ot shown below acts os @ daylight reflector 


“heavenly” picture was shot in o very earthly studio. 
assistant, kneeling behind the chair os at the left, 
it backward at the instant the shutter was opened 


At the instant the shutter was opened, the 
assistant was given a signal and immedi- 
ately proceeded to tilt the chair backward 
on its legs. This left a light trail on the film 
that was terminated by closing the shutter 
when the model's head passed a certain 
point. Her features registered at the start 
of the trail because there was a slight delay 
in the reaction of the assistant to the signal, 
so that the model remained posed for a frac- 
tion of a second before moving backward. 
‘The stars were retouched later on the nega- 
tive-—Louis Hocuman, 


held against the frame with a rubber band 
over the slide clasp and two catch points. 
A small bulb illuminates the negative. If 
daylight is needed in addition to the light 
from the bulb, a small mirror may be at- 
tached to the frame. 

‘This method of conversion does not dam- 
age the film-pack adapter in any way for 
future use. However, if there is no further 
use for the adapter, the stand can be built 
on a more rigid base.—JOHN K. KARLCVIC. 


Retouching becomes an easy job if you build one 
of these stands from your old film-pack adapter 


experiments, with Water 


How Surface Tension Acts 


HY are drops of water round? Why does 

water wet some objects and not others? How 
is it possible to float an object heavier than water ? 
The answer is surface tension—the tendency of a 
liquid surface to act like a stretched elastic 
membrane. 

When water fs in contact with air, the molecules 
at the surface are attracted more strongly to the 
water beneath than to the air above. As a result, 
a thin membrane of molecules stretches itself over 
the surface. A needle or razor blade placed on 
carefully will not sink; it will merely dent the 
surface and float. 

‘When water or other liquids are freed from the 
action of gravity and other outside forces, the 


PUT SOME STRING on the surface of clean 
water as shown in the photo at the top of this 
page. The string will float, and the water will 
hardly wet it. However, add a few drops of some 
soapless shampoo to the water, and the string 
instantly sinks to the bottom. The shampoo acts 
as a “wetting agent,” lowering the surface ten- 
sion of the water until it is less than the attrac- 
tive force of the string. This causes the fibers of 
the string to become soaked, and it sinks. 


DROP OLIVE OlLona 

mixture of water and 

a little alcohol. The oi! re 
will sink just beneath 

the surface, as at the 

far left. Add more al- 

cohol ‘slowly, and the &) 

oil will sink further, 

as in the next photo. —H 

Still more alcohol will 
finally cause the oil to 
float beneath the sur- 
face. It thei assumes 
a spherical form be- 
cause of surface ten- 
sion. At the right, the 
globe seems flattened, 
but this is an illusion 
caused by the water. 
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PLACE A RAZOR BLADE on the sur- 
face of some clean water, and the 
blade will float. If you look closely, 
you will notice that the blade is a 
trifle lower than the surface, and that 
the water bends down as if a film were 
stretched tightly over its surface. This 
occurs because the molecules of water 
have a stronger attraction for each 
other than they have for the razor 
blade, hence the blade floats on a 
surface film of water. 


ENAMELED FERROTYPE TIN of the type used 
in photography will cause water poured on it 
to draw into little globules, as at the right in 
the photo above. The cohesive force between 
the water molecules is stronger than the at- 
traction between the water and tin, so they 
arrange themselves to present the smallest 
possible surface. Soap added to the drops will 
allow them to be spread over the plate as at 
the left in the picture. The surface tension 
of the water is lowered by the action of the 
soap, and the plate becomes thoroughly wet. 


cohesive force of the molecules pulls the 
surface into a sphere—the form possessing 
the smallest possible area. 

Such materials as cotton or wool attract 
the molecules of water strongly. Oily or 
waxed surfaces are harder to wet, having 


SURFACE TENSION may 
be easily measured with 
the simple apparatus 
shown. A clean glass disk 
is supported from a light 
spring made from a dozen 
turns of fine wire. Before 
touching the disk to the 
water surface, the exten- 
sion of the spring is noted. 
Lower the disk squarely 
on the surface. If you now 
attempt to lift the disk, 
you find that the water 
holds it down, stretching 
the spring far below its 
original position. You can 
test the surface tension 
of other liquids with this 
same method. 


less attraction, but some agents will aid by 
reducing the surface tension of water. One 
of these is ordinary soap. 

The accompanying striking examples of 
surface tension are easily duplicated, and 
the results are interesting to watch. 
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CLIC. 


THE SOCIABLE ELEMENT 


Though Its Compounds Just 
About Cover the Earth, 
It Cannot Be Found Alone 


By KENNETH M. SWEZEY 


LTHOUGH silicon can never be 
found alone, its compounds make 
up more than a quarter of the 

e crust. Common sand is silicon 
dioxide, or silica, as are the minerals 
quartz, agate, amethyst, and opal. Al- 
most all rocks, except limestone, con- 
tain this vital element. Sandstone is 
merely silica bonded with clay or lime. 
Feldspar and clay are both compounds 
of silicon and aluminum. Silicon car- 
bide, used as an abrasive, is an artifi- 
cial compound produced by heating sili- 
con dioxide and carbon in an electric 
furnace. 

One of the most important and familiar 
artificial compounds of silicon is glass. Ordi- 
nary window and bottle glass is a mixture of 
silicates produced when white sand (which 
is almost pure silica) is melted with sodium 
carbonate and lime. When potassium oxide 
and lead oxide are substituted for sodium 
and lime, glass with a low melting point and 
high index of refraction is formed, which is 
especially suitable for lenses. Different 
types of glass may be made by other slight 
alterations in the composition. 

With a small porcelain crucible and a 
Fisher or Meker burner, you can easily 
make and color bits of glass in your home 
laboratory just as it is done in industry. 

Because of its lower melting point, it is 
better to experiment in making lead glass, 
rather than glass containing lime. Mix 
about 3 grams of clean white sand with 
equal weights of dry sodium carbonate and 
yellow lead oxide. Put this mixture in a 
crucible and heat it strongly until it melts 
into a fluid mass. Pour the contents on the 
bottom of a pie tin or on an asbestos mat, 
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equel ports of sand, sodium carbonate, and lead 
oxide. These are melted in a porcelain crucible 


and the drops that form will become, upon 
cooling, sparkling bits of real glass. 

You may color your glass by adding to 
it a trace of some metallic oxide while it 
is still in its molten form, Cobalt oxide pro- 
duces blue glass—chromium oxide colors 
it green. Used in minute quantities, manga- 
nese dioxide produces amethyst glass, while 
larger quantities color it black. Colloidal 
gold turns glass a beautiful ruby red. The 
bright red of traffic lights and automobile 
taillights is generally produced by the addi- 
tion of selenium. 

Compounds of silicon owe much of their 
usefulness to the fact that chemically they 
are extremely stable. They resist all com- 
mon acids, except hydrofluoric, and they are 
also little affected by bases, except hot so- 
dium or potassium hydroxide. This inactiv- 
ity explains why most chemical containers 
and laboratory apparatus are made of glass, 
and why buildings of glass, brick, and stone 
have been able to weather centuries. 

The resistance of silica to acids and bases 
makes it of special value to the carpenter 


a The melted mixture is poured on @ tin plate 


asbestos pad, wher 


it forms globules of gloss 


and home craftsman. 
an extremely fine sand made from quartz 
rock, it serves as a base for wood fillers that 
is totally unaffected by vapors in the at- 
mosphere or chemicals in paint. 

Because hydrofluoric acid dissolves, or 
“eats,” silica and glass, it is used extensive- 


In the form of silex, 


ly for glass etching. Commercial acid is 
supplied in wax bottles. If you have none, 
you can make a crude form by mixing so- 
‘dium fluoride, which is sold as a common 
insecticide, with concentrated sulphuric acid. 

If you want to etch an initial on the side 
of a plain glass tumbler, first warm the 
glass; then apply a coating of paraffin a 
little larger in area than the initial desired. 
Build up a frame of wax completely around 
your wax panel, high enough to hold the 
etching mixture. Then scratch away part 
of the wax to form the initial. Cover the 
panel with a layer of sodium fluoride. (Be 
careful not to breathe this powder or get 
it into cuts or in your mouth, as it is very 
poisonous.) Drop sulphuric acid on this 
until a creamy paste is formed. Let this 


A fairylike chemical garden is produced if 
you drop the salts of heavy metels such os 
copper sulphate, rine sulphate, nickel sul- 
phate, cobalt chloride, and the like into a 
solution of water glass in water. The com- 
pounds form insoluble silicates which literally 
grow before your eyes, taking on fantastic 
colors end shoper as they rise to the surface 


stand for about ten.minutes; then carefully 
wash off the etching material, remove the 
wax, and there is a perfect initial. 

Of all the silicates, only potassium and 
sodium silicates are soluble in water. So- 
dium silicate solution is the well-known 
water glass, used extensively for making 
cements, for fireproofing, and for preserving 
eggs. With the sirupy variety, you can make 
cement for glass and china. Dilute it, and 
you can produce a gel and a chemical garden. 

You can use thick water glass alone as 
good transparent cement for glass or 
china. First heat the edges to be cemented; 
then apply the water glass. Clamp the 
parts tightly together until the water glass 
is dry. A cement that will stand acids and 
high heat may be made by mixing two 
parts of the. thick water glass with one 
part of fine sand and one part of ground 
asbestos. 

To make a gel, two solutions must be 
prepared. The first is made by diluting 
15 mi. of thick water glass with an equal 
amount of water. The second consists of 
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If you pour togethe 
of dilute hydrochlor 
cote, almost immed 
will ‘support the sti 


ly a solid white mass wi 
g rod as at right. TI 


gel, which, in its dry form, is used os a dehydrating agent 


2 ml. of concentrated hydrochloric acid di- 
luted with 20 ml. of water. Pour these 
two solutions simultaneously into a small 
glass or beaker, and immediately stand a 
stirring rod in the center of the beaker. 
Within a few seconds, the clear solutions 
will have united to form a solid whitish gel 
that will support the rod and will not fall 
out if the beaker is inverted. When dried, 
this silica gel contains millions of micro- 
scopic pores that will take up quantities of 
water. It is widely used as a drying agent. 

A chemical garden affords a beautiful ex- 
periment which no home chemist should 
miss. Obtain a small fish bowl or a low 
Jar that will hold about 1 qt. and sprinkle 
‘a layer of coarse sand about 4” deep on 


into o small gloss or beaker @ solution 
acid and a solution of sodium sili- 
form that 


the bottom. Fill the remainder of the bowl 
or jar almost to the top with water glass 
diluted with an equal amount of water. 

“Seeds” for your garden consist of salts 
of the heavy metals, such as copper sulphate, 
nickel sulphate, cobalt chloride, ferrous sul- 
phate, zinc sulphate, and manganese chlor- 
ide, which are dropped to the bottom of the 
globe. In an hour or two the garden should 
be completely grown—a forest of intricate 
and varicolored growths, 

After a day, the sodium silicate solution 
may be carefully siphoned off and replaced 
with clean, fresh water. As the “plants” 
all consist of metallic silicates, they are in- 
soluble. They should last until they are 
broken down by jarring. 


Scratch an initial on the waxed surface of a tumbler, cover with sodium fluoride, add sulphuric acid, 
and let stand about 10 minutes. Remove the chemicals, and a perfect initial will be formed on the glass 
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FIRST STEPS IN ELECTRONICS 


By JOHN W. CAMPBELL, JR. 


HE storage of electro- 
static energy in a con- 
denser and electromag- 

netic energy in an inductance 

coil give rise to one of the 
most useful tricks of the 
whole science of electronics 

—the phenomenon of elec- 

trical resonance. 

‘An electric current, wheth- 
er it is in a copper wire or a 
vacuum tube, consists of a 
movement of electrons, and 
in either case obeys the same 
basic laws. As a matter of 
fact, as far as an electron is 
concerned, a copper wire is 
a sort of vacuum tube filled 
with a coarse, rigid grating 
of immobile copper atoms. 
‘Trillions of planetary elec- 
trons wander at random 
among the fixed nucleuses of 
the copper atoms, restrained 
only from leaving the sur- 
face of the wire. However, if 
an electric current flows 
through the wire, this horde 
of electrons drifts slowly in 


6 


th of the radio world is this giant inductance coil used 
in the transmitter of station WEAF to smooth the power output 


meee 
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RESONANCE EXPLAINS. 


The Mystery of Tuned Circuits 


aay 


like a crowd leaving a foot- 


one direction, 
ball field through a tunnel. The apparent 
speed of electricity is due to the fact that 
the instant an extra electron is pushed in 
at one end of the wire, a corresponding one 
is pushed out at the other. 

Resonance, however, can stir those elec- 
trons up so that, instead of wandering 
gently along, they surge back and forth in 
the wire and spill over like waves in a 
bathtub. This movement now becomes a 
dangerous thing—so dangerous that reso- 
nance is to be avoided in any application 
where there is a considerable current. 

Resonance can turn tiny voltages and 
minute currents into readily detectable 


ig pi 


surges of energy, which is why the radio 
engineer employs it. The electrical engineer, 
on the other hand, must make sure that his 
power lines don't accidentally get into 
resonance and turn 110 volts at 50 amp. into 
10,000 volts at 4,000 amp. 

If you have a charged condenser and 
connect an inductance coil across its ter- 
minals, the excess electrons on the nega- 
tive plate of the condenser will enter the 
wire and push enough electrons out of the 
far end to satisfy the lack on the other 
condenser plate. But that flow of electrons 
builds up a magnetic field in the inductance. 
With the condenser now discharged, the 
current tends to stop flowing; but then the 
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oak 


Above left, compare the inductance of many turns and the big voriable condenser found in standard 


sets. In the photo at right, a resonant circuit th 


magnetic field it has established must 
collapse, and in collapsing it cuts the 
coil, driving the electrons onward again. 
They are crowded onto one plate of the 
condenser, and presto! the condenser is 
charged again—this time in reverse. 

Immediately the cycle repeats itself. 
Round and round it goes, and it comes out 
as heat that develops in the resistance of 
the wiring and as radiated electromagnetic 
energy, or radio waves. If it were not for 
the gradual dissipation of energy in these 
forms, the electrons would continue to surge 
back and forth forever, for the system is an 
electrical equivalent of a pendulum. 

‘A heavy pendulum can be started swing- 
ing if it is tapped lightly with a pencil in 
time with its natural rhythm. Likewise, 
trillions of electrons in a copper wire can 
be made to surge back and forth with tre- 
mendous violence. It takes a certain amount 
of time for the discharging condenser to 
force its excess electrons through the mag- 
netic reaction of the inductance; it takes 
time also for the inductance to force elec- 
trons back into the condenser 
again. With every combination 
of inductance coil and condenser 
there is a certain natural rhythm. 

Find that rhythm and give the 


radio, receivers with the siturn coil and single-plate condenser employed in short-wave and FM 
at can be tuned as a wave trap for 60-cycle current 


However, you can’t drain off heavy cur- 
rents or high voltages continuously, A 
resonant circuit is only a reservoir of en- 
ergy, just as a condenser or inductance is. 
But where these and all other electrical 
storage devices store D.C. energy, with 
positive and negative neatly separated, a 
resonant circuit stores A.C, energy. The 
result is a condition hard to understand at 
first glance, because the electric current is 
present but not working. As long as energy 
is merely transferred from one storage tank 
to another and back again, it is in reality 
doing no work. 

‘This is possible because, in alternating 
current, the current and voltage can be 
going in different directions at the same 
time—they can be “out of phase” with each 
other, as shown in Fig. 1. In a perfect 
parallel resonant circuit (Fig. 2) the current 
in the condenser and the current in the 
inductance are, at any given moment, going 
in exactly opposite directions, and the volt- 
age in the inductance is going in exactly 
the opposite direction from the current in the 


electronic pendulum little electric 
pushes at just the right time, and 
the whole horde of electrons in 
the copper wire will take on an 
oscillating motion. The separate 
spurts of energy pushed in on 
each swing add up, the electrons 
surge more and more violently, 
the current through the ipduct- 
ance becomes greater, and volt- 
ages pile higher on the condenser. 

‘A radio signal captured by an 
aerial, so minute as to be meas- 
ured in millionths of an ampere, 
when fed into a perfect resonant 
circuit will start the electrons in 
the wire swinging until quite de- 
tectable currents charge back and 
forth through the inductance coil. 
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A CONDENSER —fff= Looks ro Dect CURRENT LiKE 
ABROKEN CIRCUIT =x, j= BUT TO ALTERNATING 

CURRENT ITISA RESISTANCE —=—WAYWAY p= wos 
MAGNITUDE VARIES WITH THE FREQUENCY OF THE ALTERNATING 
CURRENT, WITH HIGH FREQUENCIES, IT ACTS AS THOUGH IT 


PASSED AROUND IT. 
an inouctance -RNBQ00. Looxs 70 viREct 


CURRENT LIKE A LOW RESISTANCE AYA BUT TO ALTERNATING 


CURRENT IT ISA HIGH RESISTANCE —AWAAAAAA= AND 10 


HIGH FREQUENCIES IT MAY EVEN BE AN IMPASSAGLE RESISTANCE 


EQUIVALENT TO A BROKEN CIRCUIT = = 


inductance, while an A.C. line feeding 
the resonant circuit. if it is “in tune,” 15 
90 deg. out of phase with both the con- 
denser and the inductance. This condition 
gives the resonant circuit an infinite im- 
Ppedance—no current can flow into it. 

This phenomenon is easily demonstrated. 
Filter condensers and an inductance coil or 
audio-frequency transformer from one of the 
old “all electric” radio models will serve. 
A Tiy-watt, 11 
your “ammete! 

If we were to put our electric-bulb “am- 
meter” in the resonant circuit itself, it 
would consume energy. Since a resonant 
circuit is an energy-storage system, a con- 
stant drain of energy to operate the lamp 
would prevent it from operating as a reso- 
nant circuit. But if we put a resonant cir- 
cuit in series with the lamp, it will have a 
high impedance when it is tuned to match 
the frequency of the 60-cycle power line, 
and the lamp will go out. At any other 
tuning, the 60-cycle current will pass, and 
the lamp will glow. 

In the circuit of Fig. 2, using a filter con- 
denser of about 2 mfd. and an inductance 
of 3.5 henries, resonance is at 60 cycles. 
‘The relationship of inductance, capacitance, 
and frequency in a circuit is such that if 
either the inductance or the capacitance is 
increased, the natural frequency of the cir- 
cuit is lowered. Radio practice tunes the 
resonant circuit of the set by varying the 
capacity of the condenser; in the early days 
fixed condensers and variable inductance 
coils were frequently used. Since a 2-mfd. 
variable condenser would be too huge, we 
shall use this latter system. 

‘The setup in Fig. 2 consist 


of two 1-mfd. 


VOLTAGE AMD OUT OF PHASE 

‘CURRENT (CURRENT CURRENT 

IW PHASE Cageinc) IM PHASE 
INDUCTANCE 
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FILTER 
CONDENSERS: 


‘AUDIO TRANSFORMER 
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VOLTAGE ANO OUT OF PHASE 
(CURRENT rt N N 
LEADING) 


CAPACITANCE 
DELAYS VOLTAGE 


filter condensers in parallel across the pri- 
mary windings of an old audio-frequency 
transformer, the resonant circuit so formed 
being in series with a small lamp and the 
110-volt, 60-cycle power line. The second- 
ary of the transformer is not used. This 
transformer had a core consisting of an 
E-shaped section and a separate leg 
clamped together. By cutting the sheet- 
metal strap away, the leg was freed, The 
effective inductance of the winding could 
then be altered by adjusting this loose leg 
to coincide more or less with the other 
section. At some point in changing the 
position of the armature, the circuit is in 
tune with the 60-cycle current. No current 
passes, and the lamp is dark. In any other 
position, the circuit is tuned to higher or 
lower frequencies, and the lamp lights, 
showing that 60-cycle current can pass, 

‘The frequency to which a circuit is tuned 
is determined by the product of the in- 
ductance multiplied by capacitance; for 60 
cycles the value is approximately 7 mfd. 
henries. If the product of capacitance and 
inductance in the circuit of Fig. 2 were 
made 0.07039 mfd. microhenries, 100,000,- 
000 times smaller, the circuit would be 
tuned to 600 ke. in the broadcast radio band 
and would serve to block the passage of a 
600 ke. radio signal. That 1s the principle 
of the wave trap used in series with a radio 
aerial to cut down the strength of a power- 
ful signal from a near-by transmitter while 
letting other stations in unhindered. 

Since your old radio contained tuning 
condensers and inductance designed for 
broadcast-band use, you can substitute 
them as in the circuit of Fig. 3 and have a 
wave trap for use with any receiver. 


CURRENT CURRENT — CURRENT 


TUNED CIRCUIT 


VARIABLE CONDENSER 


Fig.3 > 
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Flectrical 
Test Panel 


BUILT OF 
JUNK-BOX PARTS 


By Walter E. Burton 


ITH this electrical test panel you 

can check lamps, motor windings, 
coils, and the like without having to 
rummage through boxes and drawers for 
the necessary equipment. 

A piece of 4” plywood 12” by 17” with 
strips of wood %" square nailed to the 
back and around the edges to form a 
frame will serve for the panel proper. 
At the left side of the layout is the 
115-volt testing circuit, and at the top 
Everything from a tooster to a bottery con be tested ig @ fuse block through which current 
on this panel. The wiring diogram is shown below reaches all circuits on the board. A 
switch, seen near the center of the panel, 
controls the input current. This should 
preferably be a double-pole, single-throw 
switch inserted in both line leads so as to 

= open them when the switch is off. How- 
raansroaMen ever, a single-pole switch may be used as 
shown in the wiring diagrams, It is 
connected to the “hot” or ungrounded 
side of the 115-volt line, which minimize: 
the danger of shock when the switch is 
off. The “hot” side of a house-lighting 

\ : circuit is the one that will light a lamp 
Nad when the leads are touched to it and to a 
ommecr 2 “ground” such as a water pipe. 
nse ‘The test-wire terminals or “jacks” are 
made from small, surface-mounting, 
single convenience outlets. These are 
secured to the panel by one screw each. 
In hooking them into the circuit, connect 
the wire to both terminals. On the end 
of each test wire of the 115-volt pair, 
mount a standard two-prong plug, but 
connect the wire to one prong. In this 
way, the wire will be connected no matter 
how it may be inserted in the outlet. The 
other end of each test wire should be 
provided with a spring clip or with an 
insulating handle having a pin-shaped 
contact about 4” long at the tip. 

Above the switch in the center of the 
6108 SIDE panel is a socket for testing light bulbs. 
Remove the threaded shell from a 
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surface-mounting socket, place it over a 
round rod or the tip of a small anvil, and 
hammer out all the threads. When the 
socket has been reassembled, a light bulb 
can be pushed in and removed in an instant. 
A small night lamp connected in parallel 
serves as a pilot light and panel illuminator. 

A radio power transformer, the secondary 
taps of which provide a low-voltage circuit, 
is mounted in the upper right-hand corner 
of the panel, You can probably obtain up 
to 20 volts, but 6 volts will suffice for most 
low-voltage testing. Insert a variable re- 
sistance in the secondary leads if the taps 
give too high a voltage. If you have occasion 
to use extremely high voltage, you will find 
that most radio transformers provide any- 
where from 400 to 1,200 volts. A multi- 
pronged radio connector is used to plug in 
high-voltage wires. A small toggle switch 
connected in series with one of the input 
wires will permit the transformer to be 
turned off when only the 115-volt side of 
the panel is being used, 

‘The low-voltage circuit is wired in much 
the same manner as the 115-volt side in 
that there are four testing outlets and a 
fixed or common outlet. Uninsulated phone- 
cord tip or banana jacks may be used, and 
the test wires should be equipped with plugs 
to match, A pair of headphones may be 
connected for testing radio parts and cir- 
cuits, photographie flash bulbs, and similar 
low-amperage devices. 

Directly below the main panel switch is a 
small battery tester of the type used to check 
the charge of a 6-volt storage battery. The 
low-voltage test wires are used with this 
meter, with the main panel switch at the 
“off” position, Besides serving to check the 
charge in a battery, this tester also acts as 
a polarity indicator for checking flashlight 


igh-voltage connection is mad 


‘and lamp of the low-voltage circuit a1 


cells, auto and radio batteries, and the hike, 

To illustrate how to use the test panel, 
let us assume that you have a field coil from 
an old radio loudspeaker and want to de- 
termine whether you can use it on 115 volts 
as an electromagnet. Plug a test wire into 
the fixed outlet and clip the other end to 
one of the coil leads. Clip the other test wire 
to the remaining coil lead and plug it into 
the lowest test outlet. The glowing of the 
neon lamp in the adjacent socket indicates 
that there is no break in the coil. Now move 
the test plug to the next outlet. The 25-watt 
lamp lights, but not to full brilliancy, in- 
dicating that the coil offers resistance to 
the current. Try the next outlet, which is in 
series with a 660-watt or similar heater 
element and a small 7%-watt pilot lamp. 
‘The heater element gets warm—not hot— 
indicating that the coil will carry the full 
115-volt current without the use of an inter- 
mediate resistance. Next, shift the plug to 
the outlet giving a direct connection to the 
line, If a small A.C. ammeter is in series 
with this outlet, you can determine the exact 
current drain, 

If you desire to test some equipment on 
a very low current, use the glow lamp, 
Higher currents can be tested with a 25-watt 
or 100-watt lamp and the 660-watt heater 
element. When testing for all the amperage 
the apparatus will draw, use the direct tap. 

Flexible lamp cord or No. 14 wire is satis- 
factory for wiring the test panel, unless the 
low-voltage side of the transformer has a 
high amperage, in which case No. 10 or 
No. 12 wire should be used. The fuse block 
and exposed transformer terminals should 
be shielded to prevent accidental contact 
with live parts, and all portions of the 115- 
volt circuit and the high-voltage trans- 
former line should be properly insulated. 


In the some 
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The drawings at right show how to mount the battery tester ond make various small fittings 
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LOCKING CLAMPS for radio tubes, shown 
below, are in use all around the globe in 
‘United Nations aircraft transmitters and 
receivers. Made of stainless steel, the clamp 
permits a tube to be removed or replaced 
instantly, yet prevents it from working loose 
of itself. Such clamps can be attached to all 
wafer-type tube sockets and are available 
in sizes to fit all standard tubes. 


he 
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A CATHODE-RAY TUBE has been in- 
corporated into the multitube communi- 
cating receiver at the left to give a 
visual checkup on the characteristics of 
incoming signals. Placed above the re- 
ceiver proper, the cathode-ray tube can 
be switched on any time the operator 
desires. The image obtained is dependent 
on the kilocycle width of the interme- 
diate-frequency stages. It enables the 
operator to adjust the receiver for the 
best possible reception at all times, 


TERMINAL INSULATORS that serve also as 
wire markers are shown above. They con- 
sist of short lengths of extruded plastic tub- 
ing marked with appropriate letters and 
numerals. The material has high dielectric 
strength, and the markings resist water, 
chemicals, and oils. 


‘TuBE life can be much prolonged 
with a simple device consisting of 
an ordinary lamp bulb connected in 
series with the line cord of the set. 
‘The bulb acts as an auxiliary re- 
sistor and decreases the current 
flowing through the tube heaters. 
‘The size of the bulb must be de- 
termined by experiment. Select one 
that allows the set to operate at a 
little under normal volume. A 100- 
watt bulb works well with most 
small A.C.-D.C. sets. 

Such a tube saver may be used 
with either A.C. or A.C.-D.C. re- 
ceivers containing not more than 
nine vacuum tubes, but not with 
radios having 82 or 83 mercury- 
vapor rectifiers, the operating volt- 
age of which should not be tam- 
pered with.—H. B. SMITH. 


SIMPLE LAMP-BULB RESISTOR LENGTHENS LIFE OF RADIO TUBES 


~ 
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Servicing Your Radio 


IT IS possible to realign trimmer con- 

densers on old superheterodynes and T.R.F. 
sets without the use of a signal generator. 
A screw driver is the only tool needed. 

‘The only difference in aligning a super- 
heterodyne receiver as compared with a 
tuned-frequency type is that the former has 
two intermediate-frequency transformers 
that have to be adjusted, in addition to the 
ganged condensers. 

Remove the chassis from the cabinet. 
‘The photographs show that of a small A.C.- 
D.C. superheterodyne that will serve as an 
example. Notice that one of the ganged 
tuning condensers is smaller than the other 
(Fig. 1). This is the oscillator tuning con- 
denser and is the harder to adjust. Before 
touching the trimmers on these condensers, 
turn the dial to a known station at the high- 
frequency end (1,500 ke.) and check 
whether the dial pointer is opposite the cot 
rect frequency on the dial. If it is not, 
adjust the trimmer condenser on top of the 
oscillator tuning condenser 1/16” at a time 
by loosening the setscrew as in Fig. 2, thus 
decreasing the capacity of the trimmer con- 
denser. For example, if the station has been 
coming in at 1,600 ke. instead of 1,550 ke., 
by decreasing the capacity of the trimmer 
the station will be “moved” back to the 
proper setting. Then readjust the trimmer 
on the other condenser for the loudest re- 
ception. This second condenser tunes the 
antenna circuit of the superheterodyne. 

After the two-gang tuning condenser is 
aligned, the trimmers on top of the inter- 
mediate transformers, which are sunk into 
the top of the shielding can (Fig. 3), are 
adjusted either way until the maximum 
signal reception is obtained. Be careful not 
to move the setscrews more than 1/16” at 
a time. Some superheterodynes have pad- 
der condensers in the oscillator circuits that 
have to be adjusted, but in most cases this 
condenser is fixed. 


Use the same procedure to realign a 
tuned-frequency receiver. In this case, of 
course, there is only the two- or three-gang 
tuning condenser to adjust. The one tuning 
the R.F, stage is most critical. Turn the set- 
screw on the trimmer condenser 1/16" at 
a time and keep the other trimmers in step 
in the same manner described for the 
superhet. 

It is important to remember that the 
high-frequency end of the dial (1,500 kc.) 
must be correctly aligned. Once the sta- 
tions between 1,250 ke. and 1,600 ke. come in 
at the proper dial setting, the stations at 
the lower end will also be correctly aligned 
on the dial. 

‘With many older receivers it is not al- 
ways possible to receive stations around 
1,500 ke. However, by gradually loosening 
the setscrew on the trimmer condenser of 
either the oscillator or radio-frequency tun- 
ing condenser, as the case may be, and by 
keeping the trimmer on the other condenser 
in line, it is possible to bring in those sta- 
tions at the high-frequency end of the dial. 


—_. 
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SHORTAGES OF MATERIALS 
NEED NOT STOP YOU FROM 
BUILDING THIS ALL-PINE 
MODEL FOR NEW THRILLS 
IN MOTORLESS GLIDING 


By Frank Zaic 


Jawlive idler 


THAT YOU CAN BUILD OF PINE 


LTHOUGH the making of model air- 
A planes has been greatly curtailed be- 
cause of rubber, metal, and balsa 
shortages, model makers need not despair. 
A glider is easily built from available sup- 
plies, and will afford plenty of excitement. 
This towline glider is simple in design and 
easy to construct. Pine was used through- 
out in building the model shown, but if 
balsa is available the same sizes given for 
pine may be used for ribs, covering, bulk- 
heads, and trailing edges. For other parts, 
balsa members should be of about double the 
cross section specified for pine. 

‘Templates for the wing and stabilizer ribs 
are made first. Do not cut out the spar slot 
on the template. Instead, prick both the 
spar outline and the slot through the tem- 
plate on the rib stock. After the rib is cut, 
the pin marks will serve as guides for cut- 
ting the slot. 

Before cutting the outline for the front 
portion of the fuselage, cement the pieces 
together. Cut the triangular bulkheads in- 
dividually to the dimensions given. Notice 
that all are 4” wide at the top and 1/16” 
wide at the bottom except No. 1 and No. 2. 
On a 1/16” by \” by 1534” strip, mark bulk- 
head locations 1%” apart. Fix the bulk- 
heads at these points with model cement, 
making sure that they are all perpendicular. 

The assembly should now be pinned to a 
board so that it will keep its shape while 
the bottom longeron is cemented to the bulk- 
heads from No. 3 back. Attach the front 
portion as shown in the drawing. When the 
cement has set, attach the side longerons. 
These are straight from front to back. The 
front portion of the fuselage is covered with 
1/32" sheet pine. Leave one lower side (be- 
tween bulkheads No. 1 and No. 2) open so 
that the balancing weight can be cemented 
into this space. 

In constructing the wing and stabilizer, 
draw a full-size view over which to assem- 
ble them. It is a good idea to cut the roots 
of the spars to the correct dihedral angle 
before assembly. The joint between the 
center spars is reinforced by two 1/16" by 
14” by 114” strips as shown. This joint is fur- 


Dimensions are based on pine construction. If 
balsa is used, some members should be larger 
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‘The framework before covering. One side of the nose is left open so that balancing weight may be added 


ther secured by a strip 1/16" by %" ce- 
mented to the leading and trailing edges 
and smoothly bent to go over the spar joint. 
Ribs are cemented to each side of this strip, 
forming a slot. 

‘The upper fuselage member has a 1/16" 
by 14” by 1%” strip mounted on it cross- 
wise, with a similar strip running forward to 
form the base for the incidence block. The 
wing is fastened on the fuselage by a rubber 
band looped from bulkhead No. 6 and 
hooked under the incidence block. As the 
rubber band lies in the slot, it automatical- 
ly centers the wing on the fuselage. 

Cover the fuselage, wing, and stabilizer in 
the usual manner. Use cement-thickened 
dope for adhesive. Fasten paper only to the 
spars and longerons of the fuselage. Damp- 
en it to smooth out any wrinkles. Later, ap- 
ply one or two coats of clear dope over it. 

‘Make the rudder by cutting a 1/32” pine 
skect to the outline shown in the drawing 
and cementing a 1/16” by 1/16” strip to its 
front. Then fasten both to the fuselage. 
Form a triangle by adding another strip for 
the leading edge and add the other straight 


strips. Complete the framework by bending 

a strip over the center stabilizer rib, Be- 
woven aa, 
HANDLE Fitting 


up FoR 
BLADE 


/STRAP-IRON 
BAND 


and rocks. 


fore covering the rudder, trim the tissue to 
fit snugly against the stabilizer. 

Now the model is ready to be balanced. 
First fix the wing in place with the rubber 
band. Then place a sufficient amount of 
weight in the space between bulkheads 
No. 1 and No. 2 to balance the model about 
1” from the trailing edge of the wing. When 
the proper balance has been achieved, glue 
the weight in place, cover with sheet pine, 
and cover the front of the fuselage with pa- 
per and dope. Cement the tow hook under 
bulkhead No. 3. 

To fly the model, glide it into the wind 
and note whether it dives or stalls. Add 
weight in the form of clay accordingly. 
Note the shape of the tow ring and how 
closely the pull-off tissue is tied to it. Be 
sure the tow is straight into the wind, as in- 
dicated when the sag of the line is straight 
down. It is best to note the natural turn 
of the model before making any adjust- 
ments on the rudder. 

‘This model is not eligible for contest fly- 
ing, since the fuselage lacks the required 
cross-sectional area and the wing loading 
is too low, but it might, if desired, be built 
with a larger, heavier fuselage. 


New Handle to Worn Scythe 


WHEN a scythe blade has worn too short for use 
with a regular snath, it can be attached to a shorter 
handle for use where the swing is restricted by trees 


A handle cut to the shape shown will pro- 


vide a comfortable grip. A healthy tree branch approx- 


imating the desired shape will 
form a stronger handle than one 
cut from a straight-grained 
piece. Such limbs can be found 
on many kinds of trees, but 
birches and maples will provide 
the most satisfactory handles of 
this type—J. Mopkocu. 
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OUTDOOR FURNITURE 
rough materials always harmonizes well with 
the natural setting of a garden or lawn. 
‘This stool made of saplings has a curved 


constructed of 


seat of old barrel staves. Trim, fit, and 
dress the staves as shown in the drawing, 
being sure to smooth any splintery edges. 
Countersunk screws hold the seat to two 
cleats made of saplings planed smooth on 
their top sides. The cleats are bored to take 
the shaped ends of the legs, and \” dowels 
through the cleats into the ends of the legs 
secure the joints. 


All bracing joints are also doweled, with 
one end of the dowels protruding as pegs. 
Where braces and legs cross, they are slight- 
ly notched to make for sturdiness. Binding 
the end joints of the straight brace with 
raffia will add strength and a touch of rustic 
craftsmanship. 

The stool has no finishing of any kind, in 
keeping with its character. If desired, a set 
of these can be made for barbecue parties 
or back-yard picnics—H SIBLRY. 


A HOT-WATER SYSTEM for farm kitchens 
without running water can be made of 
standard parts as shown at the right. 

‘The force pump should be the type having 
an extra discharge outlet in addition to the 
spout. When the faucet on the spout is 
turned on, cold water can be pumped direct- 
ly from the cistern. When this faucet is 
turned off, however, and the pump is worked, 
water goes up through pipe A and into the 
bottom portion of the hot-water tank. In so 
doing, it displaces hot water from the top of 
the tank. This water is forced through pipe B 
until it comes out directly over the sink. A 
hot-water jacket in the kitchen range is 
connected to the boiler in the usual way. 

It must be remembered that no hot water 
is obtained unless the faucet is closed and 
the pump worked. ‘The range boiler is in no 
danger of running dry if the pump is not 
used, for no hot 
water leaves it 
unless the pump 
is worked. The 


only other outlet from which water can be 
drawn is the drain at the bottom of the tank, 
which is used only when it is necessary to 
clean it out—JoserH W. REIS, 


SECURING A HOLLOW POST to a cement floor presented a 
problem which my carpenter solved ingeniously. 

He first chiseled a hole about 10” deep in the cement, and 
inserted a 4%” bolt around which he poured concrete. Next, 
he constructed three sides of the post, leaving the front open. 
‘A square of %” stock with a hole in the middle for the bolt 
was butted on top of two reinforcing blocks and nailed to ther 
and to the side boards of the post. After the cement haa 
hardened around the lower part of the bolt, the nut was drawn 
up tight. Cement was poured around the bolt at floor level, and 
the front board of the post was then nailed in place, The re- 
sult was a newel at the foot of the stairs strong enough to 
stand all stresses.—PAUL B. MANN. 
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OUTSIDE WINDOW FRAMES with inter- 
changeable glass panes and screen panels 
can be permanently installed outside of or- 
dinary sash, Glazed upper and lower sashes 
are provided with each unit, along with a 
screen to be used in summer in place of the 
lower sash. Both glass and screen sections 
are attached to the frame on the inside with 
clips that can be fastened or released in a 
matter of seconds. All parts are removable 
for cleaning, 


VERSATILE WAX. Besides serving all ordi- 
nary household purposes, this wax can be 
used to waterproof rope, awnings, tents, 
sails, and the like. It also forms a rust- 
preventive coating on machinery, firearms, 
tools, fishing tackle, and other metal arti- 
cles. It is said to prevent cracking and dry- 
ing out of leather articles, and can be used 
as a dressing on luggage, boots and shoes, 
belts, harness, handbags, wallets, and leather 
upholstery. 
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NEW MAIL BOXES made of plastic with a 
wood-fiber base, which is a noncritical ma- 
terial, are now available for house or R.F.D. 
use. The boxes are finished with a paint 
durable enough to withstand the most severe 
exposure out of doors. Both the porch and 
R.F.D, types are shown in the photograph 
below. 


THIS INSECTICIDE is applied to screens and 
kills moths, gnats, mosquitoes, and flies. 
The solution comes complete with applica- 
tor. It is brushed on the inside surface of 
the screens and is said to last four to seven 
days. Insects endeavoring to get through 
the screen are paralyzed. Flies and mos- 
quitoes inside the house are naturally at- 
tracted sometime during the day to the light 
coming through window openings and re- 
ceive their lethal dose at that time. 


FIBER RECEPTACLES like that shown at the left 
may replace metal garbage and trash cans, the 
manufacture of which has been curtailed by the 
war. According to the maker, these new light- 
weight containers made of asphalt-impregnated 
fiber have a bursting strength of 500 Ib. per 
square inch. They are water resistant and vermin- 
proof and have a capacity of 20 gal. Sturdily 
made, these receptacles are suitable for either out- 
door or indoor use. 


“PACKAGES” FOR 
PAINT. Since the 
new glass paint con- 
tainers do not have 
wire handles, a spe- 
cial paper container 
with paper handles 
has been devised for 
carrying them on the 
job.” These bags are 
made of extremely 
tough paper and are 
of convenient size 
for carrying glass 
paint jars that hold 
up to 1 gal. 


SCREEN PAINTING has been simplified by a new 
applicator (not shown) which is used by rubbing it 
on the screen like a blackboard eraser. A special 
paint-retaining fabric on the applicator covers the 
wire mesh yet does not clog the spaces as so often 
oceurs when an ordinary brush is used. 


the professional help that is usually necessary for or- 
dinary paper hanging. Created primarily to enable 

the home owner to redecorate his own walls, it is sold | 
in packages with matching borders. No special 
tools are needed to apply the paper, which comes in 
attractive designs and colors. Each package con- 
tains an 81’ roll of wallpaper and 1614’ of border. 


PREPASTED WALLPAPER can be applied without en Aa 


Put the rolled str 
water ond reroll it so 
thot the adhesive will 

become thoroughly wet. . 
Cold or at least cool ! 
water should be used 


Unroll about a foot 
of paper and smooth 
it out with the flat of 
hand to work out 
cir bubbles as you 
continue down to the 
baseboard. Trim the 
end witha razor blade 


Wooden Initial Book Ends Are 
: Adjustable and Nontipping 


By USING a wood for the ini- 
tial ends that will take an a! 
tractive finish, and thin plywood 
for the fingered bases, very sat- 
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' them from toppling over. 

Lay out two initials on a 4” by 
5" sheet of paper, or three ini- 
tials on a piece 4” by 714”. Paste 
the paper to the endpieces and 
cut out the initials on a jig saw. 
Rabbet the bottom edge of each 
end to receive the plywood 
bases. Secure these with flat- 
head screws countersunk in the 
plywood.—ELMA WALTNER. 


Adapter for Photomicrographs 


MICROSCOPE specimens can 
be easily photographed with a 
small camera by the use of an 
adapter that supports it on the 
microscope eyepiece. 

Cut a 1%” square piece of 
3/64” thick sheet metal, plas- 
tic, or hard composition board 
and drill or ream a %” hole 
in it. Roughen the surface of 
the adapter with emery cloth 
to prevent the camera from 
slipping. With proper lighting 
on the subject, care being 
taken to avoid reflections that 
might reach the lens, good pic- 
tures are possible without the 
elaborate equipment usually 
necessary. To check the focus, 
lay ground glass over the film 
track.—RowerT GOLBy. 


Boric acid crystals photographed with 
an ordinary camera and @ microscope 


Sheet metal, plastic, or composition 
board with ‘one %” hole drilled or 
reamed in it forms the adapter plate 
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Out of a G-E engineer’s 
home workshop ... 
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'HE Army asked General Electric for a tiny 
lamp to signal “‘bombs away.” A lamp that 
would produce a light of a distinctive color. Idea 
for the solution came to a G-E engineer when he 
noticed the translucent plastic handle of a kitchen 
paring knife on a workbench in his attic workshop. 
Cutting off the tip of the handle, he produced a 
dome-shaped, colored plastic cap, which he fitted 
over the tiny G-E grain-of-wheat bulb used in 
surgical instruments. This lamp, after weeks of 
intensive experiment in G-E laboratories, served 
as the model for the thousands of bomb indicator 
lamps now in use on U. S. bombers. 

ONE OF 150 SPECIAL LAMPS. This is only one of 
more than 150 G-E lamps that have been develop- 
ed to meet specific military needs since the war 
started, and one of hundreds of types of special 
lamps G-E is making for military service. These 
include everything from lamps for submarines and 
battleships to those in tanks, jeeps, and aircraft. 
ONLY PART OF THE JOB. Making special lamps for 
the armed forces is only one of G-E’s wartime 
lighting jobs. Eliminating glare, gloom, and shad- 
ows in war plants, big and small, is another. Your 
nearest G-E lamp office, your G-E lamp supplier, 
or your electric service company will gladly supply 


>=. heipful advice to any war plant. 


G-E MAZDA LAMPS 


\s  GENERAL@ ELECTRIC 


MAZDA lamp radio program Sunday at 10 pom. (Eastern War Tire) N-B.C. 


Bomb indicator lam; 


size at the right) on 
the instrument 
panels of this AT- 
ll Beechcraft 
Bombing Trainer 
tell the bombardier 
how many bombs 
have been released 
and how many re- 
main, 


FREE! 20-pase book: 
Tight Can 
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Balloon Juice 
(Continued from page 90) 


larged by only a few inches in diameter 
and filled with 2,850 cubic feet of helium 
to accomplish the same end. Since helium 
has the enormous advantage of being fire- 
proof, preference for its use extends even 
to balloons that do not carry men, 

The Weather Bureau sends up several 
sizes of helium balloons. By following the 
ascent of tiny 1%-cubic-foot balloons, 
meteorologists can gauge ceiling altitude; 
larger pilot balloons, with a capacity of five 
to 32 cubic feet, serve as straws in the wind 
to measure direction and velocity; still 
larger ones carry radiosondes that broad- 
cast readings of temperature, humidity, and 
air pressure. 

Helium fills our “air whales,” or barrage 
balloons, whose webs of steel mooring cables 
serve to keep bombers high above cities and 
ships. These range from the giant Strato- 
Sentinel that rises three miles to smaller 
types that are towed at several thousand 
feet by ships and trucks. Observation bal- 
loons are smaller. Both types may use 
hydrogen, if they are not near strategic 
centers where safety is imperative, but its 
use requires extreme precaution against fire. 
To make helium go further, it has some- 
times been diluted with 15 per cent hydro- 
gen, forming a mixture that is not com- 
bustible in air. 

Navy blimps, filled with helium, have 
proved excellent scouts. They can survey 
an area from every angle, minutely and 
leisurely. Because their lifting power does 
not depend upon motion, they can hover 
over suspected submarine hideouts and re- 
lease depth charges. They are dependable, 
too, for only a zero ceiling keeps them 
grounded. Today, Navy blimps are doing 
essential patrolling on the East Coast, help- 
ing to keep down the U-boat toll. 

Our airships owe more than their fire in- 
surance to the use of helium—greater speed, 
for instance. The passenger and motor- 
carrying “basket” or gondola is now 
suspended from the inside of the balloon, 
while the hydrogen ship hung it for safety 
from the outside, where cables increased 
wind resistance and cut down speed. Helium 
is more convenient than hydrogen, too. It 
does not readily filter out through the bal- 
lonets. While hydrogen becomes so aerated 
that it must be replaced after a year’s use, 
helium keeps pure for several years and is 
easily and cheaply purified by condensing off 
the nitrogen and oxygen. Over a period of 
years, this helps compensate for helium’s 
high initial cost, 
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BRING VICTORY QUICKER 


BUY U, S. WAR SAVINGS STAMPS AND BONDS 
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IT, too, can “GET TOUGH” 


with armor plate 


PT ZA3S gf high-velocity gun, to pierce the thick 
steel hide of a heavy fighting tank. Likewise, 
takes an ext 


turdy file to remove drill burrs 


When consulted, Nicholson promptly designed 


The right file for the job . . . a special file which 


ion of this “super” 


the file teeth as wel 


is one of 
special files developed for war and other 
special purposes. And one of more than 3000 
kinds, cuts and sizes made by Nicholson. 

FREE BOOK —"FILE FILOSOPHY 
48 interesting, illustrated pages on files and filing. 
Helpful to production heads, shop foremen, key 
mechanics, Send today for a’ copy. 


NICHOLSON FILE CO., 19 Acorn St, Providence, R. 1, U.S. A. 


(Aluo Canadian Plant, Port Hope, Ont.) 
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Tojo Meets a Wildcat 


(Continued from page 100) 


September 12 through October 15, Fighter 
Squadron Five downed five, four, eight, four, 
ten, three, one, three, five, and two enemy 
planes, as daily scores, besides six ‘prob- 
ables.’ The squadron was then evacuated 
by ship and plane for a much-needed rest. 
Only four of its planes had been destroyed 
by enemy action in the air, while based on 
Guadalcanal. During the evacuation by 
ship we mourned the loss of five of our men 
as a result of enemy bombing attack.” 

Among the high scorers of the squadron 
in planes shot down were Lieut. H. M. Jen- 
sen, of St. Paul, Minn., with seven bombers 
to his credit; Lieut. C. B. Starkes, Junction 
City, Kans. five bombers and a fighter; 
Lieut. F. R. Register, Bismarck, N. D., one 
bomber and four fighters; and Lieut. J. M. 
Wesolowski, Detroit, Mich., four bombers 
and a fighter. Twenty-seven other members 
of the squadron brought down at least one 
foe or more. They were all in there fight- 
ing, and, as Commander Simpler remem- 
bers, “fighting as a team.” 

Such is the record of the men who fly the 
Navy's Wildcat. There are more than 20,- 
000 persons engaged in making either this 
fighter, or other Grumman planes for the 
Navy at more than 12 plants scattered 
about Long Island, N.¥., and more than 
one in five of the workers is a woman. 
Production of the Wildcat is now being 
shared by the Eastern Aircraft Division 
of the General Motors Corporation. Three 
men are the leaders in the process of manu- 
facture—Leroy A. Grumman, president and 
chairman; Leon A. Swirbul, executive vice 
president; and William T. Schwendler, chief 
engineer. Grumman was in the Navy in 
World War I, Swirbul in the Marine Corps. 
They organized the company in 1929 with 
a capital of $32,000, of which $15,000 was 
borrowed. As the result of building the 
finest fighting and torpedo bombing planes 
for the American Navy, this company in- 
creased its gross sales of these weapons 
from $4,482,350 in 1939 to $143,155,930.81 
in 1942, producing planes often with no 
buildings to house parts of manufacture, 
and subcontracting to hundreds of other 
manufacturers. 

For their success in manufacture they 
give credit primarily to “thousands of will- 
ing hands,” now working along the assem- 
bly lines, while success in battle comes from 
the stout hearts and well-trained flying of 
Navy airmen, such as Fighter Squadron 
Five. Planes and men such as these have 
given Tojo something to think about. 
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\ BOMB HITS CROWDED ENGLISH HALL-GAS | 
|PERILS RESCUERS. > 


A true experience of Frederick Mock- 

ford, Incident Officer, Deptford Di 
Givil Defense, London...as ca 

smmed by a war correspondent, 


(CLOSING TIME. COWS WENT THROUGH Pee 


Gers) 2 


s(t GOT MY SQUAD ON SPOT WITHIN FEW 


er OB) SAFEST AVAILABLE LIGHT. 
WORKED THROUGH NIGHT UNTIL DAYLIGHT 


AT LEAST 1S PEOPLE. 


Keep your batteries ready for emergenci NATIONAL CARBON COMPANY, INC. as) 
Mr. Mockford’s experience—like many such others 30 East 42nd Street, New York k 4 


that have come out of England—is typical of che Unit of Union Carbide and Carbon Corporation 
many emergencies that call for the use of a flashlight. fucc] 

Any kind of open flame would have ignited the coal 
gas, blocking attempts at rescue. 

For your own protection, as well as to conserve 
materials vitally needed elsewhere in this war, fol- 
low the suggestions and instructions of your local 
Defense Council. Reduce the use of your flashlight 
toa minimum. Make the batteries last longer! 
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Ready for action—these rugged 
Harley-Davidson Motorcycles. 
Man! How they roar through 
toughest going on front lines of 
action everywhere! Scenes like 
this are reminders of reliability 
runs to come. Yes, and with bet- 
ter Harley-Davidsons than ever 
for exciting hillclimbs, race meets 
and other thrill-packed motorcy- 
dling events. Buy War Bonds 
NOW. Every bond you buy will 
help end the war sooner—and 

will hasten the great day 

when you can own a new 

Harley-Davidson Motorcyc! 


HARLEY-DAVIDSON MOTOR CO. 
Dept. PS. Milwaukee, Wise 


Write to, 
copy of 
Bet filled with 
thrilling ‘motorcycle 
[pictures and stories. 


HARLEY 
DAVIDSON 


MOTORCYCLES 
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Steel Doubles for Brass 
(Continued from page 126) 


found that deep-drawing of cold steel could 
be done. Right now they draw to a ratio of 
seven or eight to one, and Patterson says the 
only limit he can see is the depth capacity of 
the big punch presses which drive down on 
the metal. 

Then all he had to do was to go back and 
find some way to build into the steel cases 
the necessary physical properties of the 
brass case. Until then he had been com- 
paratively free to experiment with different 
types of steel. Now he learned that high-alloy 
steels were definitely out—the Army was 
short of chrome and nickel, too. The type 
they finally settled on is a medium com- 
mercial steel—a little better than what you 
would put in an automobile’s fenders, but 
not quite as high in carbon as bumper stock, 

In the next few months the phrase “physi- 
cal properties” became something between 
a prayer and a malediction in Patterson's 
mind, 

‘The problem was to induce the proper 
physical characteristics in a steel case by & 
process of cold-drawing. You draw steel by 
placing the part in a die, and then coming 
down on it with a tool-steel plunger, driven 
at perhaps 40 tons’ pressure by a hydraulic 
or mechanical press. Drawing elongates the 
steel, forces it to the desired shape, and also 
hardens its structure, which is desirable up 
to a point. 

That point is reached when the steel has 
become so hard as to be brittle, and likely to 
crack during the next draw. This difficulty 
had to be solved experimentally by alternat- 
ing the cold draws with periods of annealing, 
in which the parts are heat-treated under 
conditions of exact time, temperature, and 
atmosphere control. ‘The annealing, in effect, 
softens the body of the steel and enables 
it to undergo another hardening draw. 

Within a few weeks Corcoran-Brown had 
sample shell cases that would eject as well 
as fire. But samples are not the same as 
mass production, and some weary months 
were spent before the complex problems of 
large-scale manufacture of completely re- 
liable cases could be solved. 

What the Army has now is a perfectly 
satisfactory steel shell case that can be 
made in any size from the 20-mm. automatic 
cannon to the standard 105-mm. gun-howitz- 
er. Steel cartridge cases for small-arms 
ammunition are in the experimental stage. 

Technical data on the process is restricted, 
but it is possible now to describe the method 
in general terms. The shell case starts as a 

(Continued on page 208) 
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THE REASON FOR A NUT 


@ There's only one reason 
for a nut, 


That is to hold 
gether, 


gs to- 


sounds, 


But here is a nut that goes 
on and locks — all by itself 
- wherever you want it. 


It holds tight in spite of 
vibration, stress or strain. 


Tt can be taken off when 
necessary ~ then goes right 
back on and locks again. 


It’s the Elastic Stop Nut. 


The secret is the elastic 
red collar in the top. This 
hugs the bolt — keeps nut 
and bolt threads tight to- 
gether and stops all 
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shit 


my and axial play. 


That makes the nut stay | 
put. 


The Elastic Stop Nut is not 
a new invention. We 
made them for 
years. 


And of the billions 
in use, we've never 
heard of one that 
has failed to do its 
job better than any 
other similar fas- 
tening, 
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The call to arms meant an equally urgent call to tools 
—for an immense building program sprang to life to 
take care of our mightily expanding fighting forces. 
Throughout the shipyards, the plane factories, the 
arsenals and all wartime industry, workmen are busy 
with Disston files, hack saw blades, tool bits, and many 
other wood and metal cutting tools. 
And in the hands of the craftsmen who are building 
the cantonments, the depots, the emergency housing 
of all kinds are Disscon saws . . . preferred for their 
fine steel, excellent balance and fast-cutting blades. 


DISSTON A “NY 


D-23 

Disston D-23 Lightweight Straight-back pattern, 
Always popular with saw users demanding quality 
and workmanship. Made in 24-inch 8 and 10 points 
cross-cut; 26-inch 7, 8, 10 and 11 points cross-cut, 
5% points rip. 


@ If you need tools for esential war work see your 
hardware dealer and ask for Disston—a name world- 
famous for tool quality and performance. 


TOOLS LAST LONGER wich the help of the Disston 
Saw, Tool and File Manual—FREE from =r 
\\f 


your hardware dealer, or write for your 
copy directly to us. 

HENRY DISSTON & SONS, INC. 
810 Tacony, Philadelphia 35, Pa., U.S.A. 
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steel blank, a disk of given size and weight, 
cut from sheet stock. From the blank a cup 
is forced under pressure. 

The cup is annealed, then submitted to the 
first draw, which elongates it somewhat and 
gives it cylindrical form. Then the piece 
must be washed, annealed again, and coated 
with a soapy solution which acts as a 
lubricant and protects the die during the 
second draw. The process of annealing is 
repeated before the third and fourth draws. 
During annealing, the pieces are piled in a 
metal basket and sent along a roller con- 
veyor through a rigidly controlled gas fur- 
nace. The annealing heat applied is around 
1,300 degrees F., and the full cycle of heating 
and cooling takes an hour and a half. 

After the drawing is complete, the case 
is washed and rough-trimmed, then put 
through a series of machining operations 
which cut, drill, and polish the head, and 
taper the mouth where the projectile 
eventually will be crimped in. Both these 
operations require unusual precision and are 
performed on automatic machines. The 
New Britain-Gridley machine that handles 
the heading process performs nine opera- 
tions on the case of a 20-mm. shell while 
cutting and finishing the primer hole and 
the groove at the base, which will be en- 
gaged by the gun’s loading and extracting 
mechanisms. 

Steel cases must have a coating of some 
kind to prevent rust or corrosion, and also 
to lessen the chance of striking sparks if a 
case is banged against some other metal. 
At first it was possible to use copper-clad 
steel for the blank, or to plate a thin film 
of copper on the shell. The growing copper 
shortage soon ended that, however, and now 
the shells must be coated with a phenolic 
varnish, which is baked on. It turned out 
that, after the dipping, excess varnish had 
away of gathering in a bead at the mouth of 
the shell. Now they pass on overhead con- 
veyors over a “detearing plate,” in which a 
current of 130,000 volts sets up a powerful 
electric field and pulls the bead of varnish 
off in a fine spray. 

Although he has his production to keep up, 
“Pat” Patterson is giving a lot of attention 
to some current experiments on new types 
of shell cases. And when he has a moment 
to spare, he allows himself the luxury of 
thinking of the splendid things Auto-Lite 
is going to be able to do with this hard- 
earned technology when the time comes that 
America once again can draw steel for 
peace instead of war. 
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If you and your .22 want to “go to war” for 
Uncle Sam, here's how you can do it! Join your 
local rifle club and help teach marksmanship to 
men who may enter the Services—or some auxil- 
ary service, This instruction may save their lives 
in days to come. And the need is urgent . . . 
5 than 2% of inductees know 
anything about rift arms! 
‘That is why O. F. Mossberg & Sons, Inc. is 
urging every owner of a .22 rifle to. . « 


Guadalcanal 
Interview 


IN THE steaming hell of Guadalcanal and New 
Guin i d fir ! The fight 
ing is savage. There is no quarter. It's kill or be 
killed, And the rifle is the dominant weapon. 
‘The need is for calm, cool, deadly shooting, 
sometimes at vague targets, In other words, it’s 


men who know their rifies—and know what they 
will do. Out here, the accent js on aimed fire, 
We have to go back to the days of Rogers’ 
Rangers . . . when every man made every shot 
count!" 


(From an interview with am army observer on 
Guadalcanal, in the March 1943 issne of The 
American Rifeman,) 


Share your rifle with your neighbor 


under nationwide Training Program sponsored by National Rifle Association, Washington, D.C. 


This program is intended to train the maximum 
number of our citizens in the use of small arms. 
It is invaluable to civilian defense units, guards, 
etc., and to all prospective service men. For in this 
war, even quartermasters, signal corps and cooks 
are armed—and must learn how to shoot. And the 
basic principles of aiming and trigger release are 
the same for riflemen, artillerymen, pursuit pilots 
and bombardiers, 

So... share your rifle with your neighbor, 


‘Today, 1007% in war work. In normal times, menofactorers of.22 cal. 
RIFLES, SHOTGUNS, TELESCOPE SIGHTS, TARGO GUNS AND EQUIPMENT 
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under the NRA training program, Ammunition 
is made available by interested government de- 
partments through the National Rifle Association. 
Join or starty a local rifle club—now! 

Help make America a nation of marksmen— 
unconquerable! Mail the coupon for helpful, free 
booklets—today. 


——-—— — -— 


F. Mossberg and Sons, 
778 St. John St., New Hav 


I 
I 
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SAVE IT... 


SMOOTH- ON 


In pre-war days, if your household piping, 
boiler, heater or radiators sprang a leak, 
or if your automobile engine block or gear 
cases became cracked, it was easy to get 
new parts. 


TODAY, when such replacements are dif- 
ficult or impossible, SMOOTH-ON No. 1 
enables you to make the necessary repairs 
«+. easily and quickly. You don’t even 
need a professional repair man to apply 
SMOOTH-ON, because a jy man 
can make effective rep: 
purpose iron cement, whi 
quire heat or 


SMOOTH-ON tightens loose parts, too; 
and enables you to salvage tools, utensils, 
fixtures and hardware that come loose 
Get SMOOTH-ON in 13 
larger containers from your hardware store 
or, if necessary, from us. . . you'll find it 
will come in handy many times. 


FREE 


40-Paye SMOOTH-ON Handbook 
containing dozens of suggestions 
unobtainable elvewhere for saving 
time and money in repair jobs all 
around the house, in the shop, and 
on the car. Send the coupon for 
your 


Sersey Clty 4, NJ 
Please send Smooth-0 


Name. 
Addres, 
J sas - 


Doit with SMOOTHON 


Diamonds by the Ton 
(Continued from page 109) 


Quite recently, experts of the National 
Bureau of Standards have perfected a high- 
ly precise method of comparison. They test 
mineral hardness by observing the length of 
@ lozenge-shaped dent in a specimen, pro- 
duced by applying a diamond point, mounted 
on a weighted bar, for a measured number 
of seconds. Similar instruments have long 
been used for testing metals, but the new 
one makes such a microscopic impression 
that it will not shatter fragile crystal: 
Nevertheless the dent can be measured wit! 
accuracy, because of its elongated shape. 

For comparing minerals high on the 
hardness scale—and therefore of most in- 
terest to users of abrasives—a wear test 
resembling practical use has been inde- 
pendently developed by Charles E. Wooddell, 
research engineer of the Carborundum 
Company. First he embeds samples of the 
different materials in a disk of resin, and 
smooths their projecting surfaces until all 
stand out exactly equally. Then he rotates 
the disk in a lap grinder, where abrasive 
grain in water wears down the projections 
for about two minutes. Simply by measur- 
ing the differences in height of the worn 
samples, he finds how they compare in 
resistance to wear. 

Strange lore about diamonds applies 
equally to gem and industrial stones. Like 
coal and graphite, a diamond is a form of 
carbon, and textbooks say it will burn. 
Just to check up, the Dessaus once applied 
a blowtorch to a diamond valued at $165. 
‘The three-carat stone turned black and 
flaked away. But the experiment was well 
worth its cost. It showed the care required 
in handling a torch, to solder a diamond on 
a tool—and also what can happen to a 
diamond if it is carelessly overheated in use. 

Sir C. V. Raman, famed research worker 
in India, probably ranks as the world’s lead- 
ing experimenter with diamonds—a field 
that few scientists can afford to explore. 
Winner of a Nobel prize, he expended the 
award to acquire more than 200 of the jewels 
for his laboratory. Recently he proved that 
a diamond glows under ultraviolet rays of 
its own accord, and not because of im- 
purities, as previously supposed. With the 
aid of 20 young assistants, he is probing 
into the mysteries of diamond crystals and 
the behavior of their atoms, using such tools 


| as X rays, black light, spectroscopes, and 


| 
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polariscopes. Out of his study, he predicts, 
may evolve a fundamental theory of the 
solid state of matter that will revolutionize 
the science of physics —ALDEN P, ARMAGNAC, 
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Plan and save today for a happy tomorrow 


DELTA’S NEW 
06-PAGE BOOK 


gives you hundreds of practical ideas for 
greater satisfaction from your hobby 


Look what you get 


— every page packed 
with pictures, diagrams, 
valuable pointers. 


Tells you how to bs Id good substantial beach 
(three types are given to build tool racks 
and storage cabinets f 

how to construct your own i 


ighes for 
Inthe, ete. : 


e Above ally this ew book shows 


id Ventilation,) Size of x 
SWittog, Shop Lighting: Power Tools. Dust Car 
lection, Choice of Motors, Choice of Hand Tools, 
Nail and Screw Storage,’ Lumber Scorage, Paint 
Rack,‘ Spray Booth, Sound Deadening, Typical 
Shop’ Pictures and Layouts. 
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Whether you are a veteran craftsman or a beginner — 
whether your workshop is an “oldtimer” or just something 
to dream about — there's priceless information for you 
in this new Delta book. 


There’s no priority on planning 
Even though tools and materials may not be available now, 
you can enjoy the satisfaction of laying out fucure improve- 
ments—ready to go when Uncle Sam gives the green light. 

Between the covers of this book you find the boiled- 
down, factual results of years of experiments in our own 
workshop and in the shops of thousands of craftsmen. 
Here is the best knowledge on this fascinating subject, 
clearly set forth with photographs and diagrams, to save you 
time and money, to prevent costly mistakes and accidents. 


Here is a source of inspiration — a guide to more fun 
and greater pride in your home workshop — new or old. 
Get your order in early 


Be one of the first to own this book — just off the press. 


Send the coupon today, with only 25 cents in coin or stamps. 
H 


TEAR OUT COUPON AND MAIL TODAY! 


‘THE DELTA MANUFACTURING CO. 
682H E. Vienna Ave., Milwaukee, W 


Tam enclosing 25¢ for my copy of “How to Plan 
3 Home Workshop.” Please send it promptly. 
Ni erate nientany = 
Address . 
ci State 
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MOBIL HANDY OIL Es 


*) 
The oil of a hundred uses for j 
car and home. Ideal for electric | Mobil 
fans, vacuum cleaners, wash- | andy 
ing machines, bicycles, auto- 7) 


mobile generators. It creeps 
into interior parts. es long- 
lasting, trustworthy lubrication, 
Comesin handy tubewith spout. 


| 


MOBIL 
PENETRATING OIL 


“a= Specially designed to loosen 

"stubborn locks, rusty hinges, 

Mobil frozen bolts. No garage or home 
Penetrating 


is complete without it. Keep 
oil Mobil Handy Oil and Mobil 


' g Penetrating Oil both on hand. 


Buy where you buy 
Mobiloil or Mobilgas 


MOBIL 
SPECIALTIES 


Mobilgloss 
Mobil Hydrotone « Mobil Handy Oil « Mobil Uppertube 
‘Mobil Window Soray « Mobilwax Mobil Spot Remover 


BY SOCONY-VACUUM 


Please mention PoruLar 


212 


rexcr Monraty whem sriting to advertisers 


The Flat-Top Carries On 


(Continued from page 117) 


aircraft carrier depends largely upon the 
number of planes it can operate. Large U. S. 
carriers, including the Essex class, employ 
about 80 planes apiece—considerably more 
than the biggest carriers of foreign powers, 
and about twice as many as our “pocket 
carriers” and converted merchantmen. 

A novice’s first glimpse of an aircraft 
carrier centers upon its most distinctive 
feature—its great flat top, the flight deck 
where its planes soar aloft and land. To 
keep this space clear of obstructions and 
free from turbulent, hot gases from the 
funnels, curious expedients have been tried. 
The U.S.S. Ranger was built with three 
stacks on each side, arranged to swivel so 
that they could be swung horizontally out- 
board during flight-deck operations. Some 
Japanese carriers employ variations of the 
scheme. Most modern carriers, however, 
combine the funnels with the superstructure 
in an “island” at the side of the ship. 

Before dawn, on sea duty, giant elevators 
bring planes up to the flight deck from the 
hangar deck below. The planes are spotted 
on the deck in the order of the take-off run 
they require—fighters nearest the bow; dive 
bombers (which double as scouts) amid- 
ships; torpedo bombers, armed with tor- 
pedoes or with heavy bombs, toward the 
stern. Heaviest of the carrier's planes, they 
need most of the length of the deck to get 
into the air. 

This is action, not a routine patrol, as 
the commanding officer has explained to 
squadron leaders the evening before. All 
night long, the carrier's turbines have been 
driving the high-speed ship toward the ob- 
jective, which at 5 a.m. is 160 miles away— 
direction, E.N.E. The planes are to attack 
two cruisers in a harbor, and to destroy 
shore installation 

Coffee in the ready room. Above the roar 
of motors warming up, the “bull horn” or 
ship's loudspeaker booms final orders. One 
after another, the planes smoothly take off 
and form into squadrons. 

Over their low-powered interplane radios, 
pilots converse as they approach and attack 
the target, using fanciful nicknames to 
identify their combat teams. Back in the 
carrier's radio room, powerful amplifiers 
pick up a running account of the fight. 

“Margie to Jean. Cruisers sighted near 
west cape.” 

“Margie acknowledged. Will take nearest 
cruiser.” 

“O.K., Jean. Far ship ours. Lona getting 
fuel tanks.” 
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“Jean to carrier. Mission accomplished.” 

Now the victorious planes—some bullet 
riddied, some scarred with flak—speed back 
to a pre-arranged rendezvous. Here they 
form a “landing circle"—a merry-go-round 
approach to the stern of the carrier, which 
is heading into the wind to shorten their 
landing run. If several squadrons are aloft, 
the landing circle has separate levels, the 
top one coming in last. 

Near the stern of the flight deck stands 
the landing signal officer, directing the level 
or direction of each pilot’s approach with 
signal paddies. His command is law, If 
he gives the signal not to land, the pilot 
must go back to the start of the landing 
circle and try again, If he is permitted to 
alight, a secret arresting device engages a 
hook under the plane and brings it to an 
abrupt halt, giving the pilot a sensation 
not unlike that of a sudden but smooth stop 
in a high-speed elevator. Like football play- 
ers, the plane handlers make a flying tackle 
to disconnect the hook and get the plane 
out of the way before the next one alights 
on the flight deck. 

How quickly a carrier can take aboard 
its returning planes, rearm and refuel them, 
and get them in the air again may win or 
lose a battle. Working at the speed of pit 
men in an automobile race, highly trained 
airplane handlers can make one carrier do 
the normal job of two. During the landing 
of Allied invasion forces in Africa, under 
cover of an aerial umbrella, a U.S. carrier 
is reported to have set a world’s record for 
take-offs and landings. Hitler and Tojo will 
not get the figures here. But it is no official 
secret that landing one plane a minute for an 
hour or more—a phenomenal performance 
for a first-class airport—would be considered 
slow aboard any aircraft carrier in any navy 
in the world, 

Two carriers are more than twice as 
effective as one. Fighter planes from one 
can screen the pair defensively, while all 
other planes carry out an attack. Amateur 
tacticians may find it interesting to specu- 
late upon the possibility of combat groups 
of three or more carriers, each perhaps 
specialized to handle one particular type 
of plane. 

In case a returning pilot finds his carrier 
has been sunk, he simply alights on the 
deck of another one. But he had better be 
more careful than certain Japanese pilots 
to make sure that the carrier is fighting 
on his side. 


Subscribers in the armed services who notify 
us of change of address are requested to 


give us the key symbols appearing on the 
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Gurtine OPEN SHOES or 


INFECTED PERSONS, AND EXAMINING IN LABORATORY, REVEALS 
THAT ATHLETES FOOT FUNG! MAY THRIVE IN SHOES AND 
‘RE-NFECT FEET. TO FIGHT RE-INFECTION, USE QUINSANA 
POWDER IN SHOES AND ON FEET. AMAZINGLY EFFECTIVE! 


OF ATHLETE'S FOOT :~ PEELING AND 
CRACKS BETWEEN TOES, ITCHING, 
SOGGY SKIN, EVEN MILD CASES 
‘TMAY SUDDENLY BECOME SERIOUS ! 


ALL OF THOUSANDS OF TEST 


CASES OF ATHLETE'S FOOT. USE q 
QUINSANA DAILY FOR 
YREVENTION AND RELIEF. Use Quinsana on fet diy 
‘ALSO EXCELLENT FOR ‘ 
EXCESSIVE PERSPIRATION, seas 
FOOT ODOR. 2 
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Relying upon Winchester 
...an Old American Custom 


Down from the skies come U.S. Paratroops. 
A new American fighting force in this w 
it is natural they should need a new firea 
And just as natural that it should be orig- 
inated, engineered and designed by Winchester! 
‘This Winchester Carbine, officially called 
the U. S. Carbine Caliber .30, M1, weighs 
little more than one-half as much as the 
standard service rifle. It's greater in fire 
power, longer in range, faster in action and 
more deadly in accuracy than the automatic 
pistol. 

Reliance upon Winchester gun-making 
craftsmanship is natural to Americans. For 
Perhaps nothing which has ever been made 
in America has been so much a part of our 
nation’s history as Winchester guns and 
ammunition, 

Look at the record: In 1866, the Winchester 
Model 66, the world’s first commercially 
‘successful repeating rifle, was born. In Mex- 
ico, it helped Juarez break the despotic yoke 
of Maximilian. A few years later, the Model 
73 became as renowned as the heroes of the 
Western plains who lived by it. 

In the Spanish American War and World 
War I, Winchester fought for America. And 
today, Winchester is on every battle front. 
Such outstanding gun-making achievements 
as these are the reasons for the unquestioned 
reliance that America reposes in Winchester 
—in both war and peace. 


WINCHESTER REPEATING ARMS COMPANY 


New Haven, Conn. 
Division of WESTERN CARTRIDGE COMPANY 


WINCHESTER 


“On Guard for America Since 1866” 


RIFLES » SHOTGUNS » CARTRIDGES » SHOTSHELLS. 
FLASHLIGHTS + BATTERIES 
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The Facts About Radar 


‘Con 


ued from page 70, 


than either had before. Since that time, at 
any rate, our radar design has been im- 
proved many times. 

Results speak louder than theories. In the 
South Pacific alone, radar has cost the 
enemy millions of dollars’ worth of surface 
ships, airplanes, and submarines. One in- 
stance of action in this area is cited by 
Frank B. McIntosh, director of the radio 
and radar division of the War Production 
Board: 

“In the dead of night an American warship 
was scanning the horizon. It detected an 
enemy vessel between 20,000 and 30,000 
yards away. It fired one salvo. The object 
disappeared. Probably the enemy never 
knew what hit it.” 

In a three-month period of the African 
campaign, when radar was used against 
Axis night-flying planes, it destroyed 120 
of them and also scored 50 to 60 “probables,” 
according to Brig. Gen. W. L. Richardson. 
Just back from Africa, Gen, Dawson Olm- 
stead, Chief Signal Officer of the Army, 
confirms the efficacy of American and 
British radar equipment there. The air-raid 
warning equipment, put into service as 
soon as possible after the original landings, 
spotted enemy planes at great distances, 
Consequently our own air forces could 
frequently repel them before they got near 
our installations. 

Why Germany, reported to have an in- 
ferior form of radar, failed to push its 
development deserves speculation. To reach 
targets within German borders, British 
raiders would have to cross a vast expanse 
of Europe, Presumably the sound of their 
motors could be picked up by acoustic listen- 
ing devices of standard design all along the 
way, and warning could be flashed ahead to 
the target area long before they got there. 
What need, then, of radar? Further, Ger- 
man reasoning may well have run, the 
British must have considered themselves 
equally immune, until the sudden fall of 
France put German bomber bases right 
across the Channel. What could be sweeter 
than to swoop in from the sea and rain 
destruction upon a city too near the coast 
to receive an alarm in time? The surprise 
was on the Germans, however, when 
Britain’s intensively developed radar picked 
them up far at sea, and they faced anti- 
aircraft guns that were shooting to kill 
instead of scattering a random barrage of 
flak. Now that Germany is the target, her 
radar technicians must be trying desperate- 
ly to make up for lost time. 
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...and every turn of the spindle, as he guides 
his work through many precision operations, 
helps bring Victory one step closer. 
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ing by the gleam in his eye and the jut of his 
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